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This is to certify that the Ballast Water Management System |isted below has been examined and tested in
accordance with the requirements of the specifications contained in the Quidelines contained in IMO resolution
MEPC 174(58). This certificate is valid only for the Ballast Water Management System referred to below.

ol
x

M S22 BFR

Ballast Water Management System supplied by HANLA IMS Co., Ltd.

WA Y BEy

Under type and model designation EcoGuardian™ System EG0130 and incorporating:
detE g Sxe| Moo M EX} |

Ballast Water Management System manufactured by HANLA IMS Co., Ltd.

2| 2 ZREHHS =

to equipment/assembly drawing No. See ihe Supplement to the Certificate date 4 Jun. 2015
Z|et Fd[el M =Xt

Other equipment manufactured by HANLA IMS Co., Ltd. {Filter}

Mol Y ZYEHHS R}

to equipment/assembly drawing No. See_the Supplement to the Certificate date _ 4 Jun. 2015
CREEL

Treatment Rated Capacity 130 m'/h

Of HAZUBME AR MutmysH2ldnSE Mx(F Mol gt blxlstoiof BUCh 2 HAIS
AMEALAI HASCIAHATR A AHRE MUZAL Alof HAISofoF Bhch Bl HA&0IS

M7E EF F2E el &2l 7| EeA S EUCIH T @A ES2BsME HPEHof Bt

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. |If the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

selMer =HE2 ol Mg FEof 7|&5Ho UAsHCH
Limiting Conditions imposed are described in the appendix to this document.

71 A}
A v o
Signed.
F 3
Administration of . _Ministry of Oceans and Fisheries
=t
Dated this day of. 4 Jun. 2015

Dfficial stamp

"
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SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

o F 201512
Certificate No. 2015-12

Mufggere|dujo] E Azl SAMAAES MEAES ZHSEA[T(IM0) Z oA
MEPC.174(58)0l| w2l $ = zieluict.
Test results and details of ftand and shipboard tests conducted on the ballast water management system in
accordance with IMO Resolution MEPC.174(58) .
1. a2l Mujo| 4
Ballast Water Management System, Type: _Filter + Electrolysis
HAAR BY
Treatment rated capacity: 130 wm/h
H Z Al
Manufactured by _ HANLA IMS Co., Ltd
2. BtMER BER
The Active Substance
Sodium hypochlorite and other Active Substances measured as chlorine (TRO)

l\)

A g EFol Ao ABE(EE W HAe FP AD) TALY)
Maximum dosage of the Active Substancex/Maximum radiation dosage*: 9 mg/L
.2 &M EXl g xlx-| A}R%(cc‘— 1% I:tl-}\l 9] 7:[0 xlx.| _7.:_)%%;)
Minimum dosage of the Active Substance*/M|n|mum radiation dosage*: _ 7.2 mg/L
. =3iE|o] £ o , -
Substance for Neutralization of the Active Substance Sodium Thiosuifate
4. BIEA| FU| TRO SE(EE UV WAL AP HIZAl TAR 5 219)
Maximum Al lowsble Discharge Concentration of TRO/Permitted range of radiation dosages at discharge @ 0.2 mg/L
4.1 7|Ef A2 (5 EARH
Substances for any other use
5. Feldleol 58 2 W 9T Wy
Permitted range of temperature and salinity of seawater inlet Not determined
6. -_,?,t-)kl-Aio-l =hnl} OC_!|I:
Summary of the land based test results
6.1 A]o-lo[ QHEI o:IA|AO|A]o-§7|J_[‘
Organizatlon conductlng the test _ Korea Institute of Ocean Science and Technology (KIOST)
6.2 AR = A—|Hl-u4%§_f|:x.];l_lmu|o[ x—|7:lx.|a|_9_ak

o

o

Treatment rated capa0|ty of Baltast Water Management System tested @ _ 250 m3/h
6.3 AEAl 25 3 HE g9
Range of temperature and salinity of test water 14.10 ~ 22.40 'C / 20.70 ~ 34.20 PSU

6.4 AlHZ 2o
Summary of the land based test results

6.41 A1YE =71
Condition of High Salinity: { 33.70 ~ 34.40 PSU )

Tetlt E‘:i :E; d_llh . _ ;ﬂpt?ﬁ;};‘fﬁﬂ ml e D i scnhleﬁg% Eﬁnﬂt r:c';lxlI (ij D i scr{nlaj_ rI %l:jﬂ:éatefj
Wear Max. Min. ﬁ’ean ﬁax . Mi ﬁ‘_ ﬁ%an ?Jl-ax ﬁl N

g0um O foolu BB qals/m) | 205,481 | 299,567 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
Joumolet S0y "L”m{?:ﬂ,,gua#ﬁ 1,600 | 2,952 | 730 148 | 195 93 0 1 0
I-Tel-sroanlo?phlc bacteria(cells/mL) 9.8E+05 | 2.0E+06 | 2.2E405 R - - - - -
Eﬁcﬁéﬁchia col i{cfu/100mL) 1 7 e T ar 0 0 o | o
B cicturooml) 9 | 773 | o0 WIC | e | 15 0 2 0
\?lbﬁgcﬁ:li%ﬂfaul;’wom) 0 0 0 0 | 0 0 0 0 0




6.4.2 Mgz =A

Condition of Low Salinity : ( 20.70 ~ 21.80 PSU )

{3/4)

e =A C nMel HE Mzl uE
A" Uptake Condition Discharge Controlled Discharge Treated
Test results gz [ 2d | 2Ha | "o | ag | AL "z | ad | A=
Mean Max. Min Mean Max . Min. Mean Max. Min.
50 um O|Atel él-il%
Organismsz;go Lnindividuais/ m) 180,900 | 361,150 | 91,000 5,137 20,622 1,182 0 [ 0
10 umofAr 50 ymo|2kel o|ME
Organismsgﬁo <50 unK?ﬁdividuaTglmL) 1,758 2,805 1,150 156 238 83 0 0 0
gef| 2] ot _ _ - - - -
I-Eteromorphic bacterialcel is/mL) 1.3E406 | 3.9EH06 | 1.9E+05
CH &
Eschef ichia coli(cfu/100mL) 3 210 8 0 223 10 8 28 0
Ay F
|Eon1efCI!EDCC§(CfU/100£¥IL) 978 2,460 17 320 1,073 20 0 1 0
Hlgeg|2Zy 2t
Vibrio cholera{cfu/100mL) 0 0 0 0 0 0 ¢ 0 0

7. MAAE A3 2o

Summary of the ship—based test resuiis
7.1 AEO| SHE BHAISIAET| R

Organization conducting the test :

7.2 AMEE

Flace of test :

Busan Techno Park (BIP)

Ballasting

1! ©  Gamcheon(Republic of Korea)

De-ballasting

Donghae(Republic_of Korea)

2" : Tolo{Hong Kong)

Tolo{Hong Kong)

3 : Gunsan({Republic of Korea)

Gamcheon(Republ ic of Korea)

7.3 AR E MEH A A

Treatment r;Eed capaciiy of Ballast Water Management System tested :

7.4 ABA| 22 9 AT W
Range of temperature and sal
7.5 AlEZD 9

o| Dz a8

inity of test water

350

n°fh

18.76 ~ 29.62 C [/ 29.70 ~ 33.41 PSU

Summary of the Ship based test resulis

=2l =AM C HEE[E uijE Ml "=
AlEE T} Uptake Condition Discharge Controlled Discharge Treated
Test results g | FH | A o"@@ | A | A% | BR[O Hd |
Mean Max . Min. Mean Max . Min. Mean Max . Min.
50um O|&tel ME
Grganismsz?o Ul individuals/m) 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 ymo|&F 50 ymo|2tel o|ME
Organismsgw <50 um(indlﬂlidualos/mL) 154 226 106 38 80 14 0 ! 0
2HE 2| of
I-Ete;omorphic bacteria{ce! Is/mL) 45 100 0 TNTC TNTC 83 TNTC TNTC 81
o =
Escher lchia ool i(cfu/100mL) 68 146 8 12 ® ! 0 2 c
xlu:rt-ﬁ
EﬁteréEocci(cfu/100mL) 13 39 0 7 20 0 0 0 0
MEMESﬂa
Vibr o choleralctu/100mL) 0 0 0 o 0 0 0 0 0
7.6 2alatsr o 3 =4
Physical and water quality conditions

v

=2 =7

g2 v E

el s &

(Pa;§E§1 0 Uptake Condition Discharge Controlled Discharge Treated
¢ Bg | A | HL | mF | HY | Hx | B | At | =mx
Mean Max. Min. Mean Max . Min. Mean Max. Min.
== .
SEJinity(psu) 31.00 33.41 29.70 31.20 33.45 29.30 31.22 33.54 29.58
o
'i'iEi_e!F temp. {G) 24 .40 29.62 18.76 24 .90 30.59 18.95 24 .34 30.20 18.06
EHo ox df
T & - _ - - - -
Tota! Suspended Sol ids(Te8)(mg/) | 227 | 79.6 | 2.0
QIR 27| EbAEE ~ _ - _ - _
ﬁ?rticaate Organic %’arbon(POC)(mg/L) 1.703 2.485 1.008
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8. SQE MuHHEsX2Mdoje THE B
Components list of BWMMS approved
AFU(Auto Filter Unit), ECU(Electro-Chlorination Unit), NEU(Neutralization Unit), TSU(TRG Sensar
Unit), MCP(Main Control Panel), RCP(Remote Control Panel), PDU(Power Distribution Unit)

9. Zd| 2 =g EHHE
Equipment/assembly drawing number of  EG0130

9.1 M=EXe| & 3 =3 =M S

Equipment/assemb |y drawing number of 1) AFU(Aute Filter Unit): A1-10000
2) ECU(Electro—Chlorination Unit) E1-10000
3) NEU(Neutralization Unit)} N1-10000
4) TSU{TRO Sensor Unit) T1-10000
5) PDU{Power Distribution Unit) M1-E0300
6) MCP{Main Control Panel} M1-£E0301
7} RCP{Remote Control Panet) R1-E0300

—-—

9.2 1 gre] AH| U X STHHBE

Equipment/assembly drawing number is not applicable

10, H[Z
Remar k

10,1 & M= UZU=22H 5872 g8
This certificate is valid for 5 years from the date of issuance of this certificate

10.2 HAX2| 8 ol&te| Ha|S2o dste] M= Mo HEMR I} 715
Several Electrolyzer Chambers can be instailed in parallel for higher flow rates.

10.3 & SAc s HMaldu|e MAHSAE 3 3I5tEMe ZSME UIET H2MH 2 Myt
of M3t 2 672 olHoll &8Hsl= 2oz wWaly
This certificate has been issued under the condition that shipboard test and chemical
analysis shall be fulfilled satisfactorily within 6 months from the date of first
instalfation onboard a ship

’ LY
71 X .,E,,
A‘[E‘é‘ N H Q

Signed.
2
Administration of. Ministry of Oceans and Fisheries
=t

Dated this day of. 4  Jun. 2015

Officiai stamp
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Cert, No.__2015-13

&

MErE S22 MH] HASUSM
TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGEIVENT SYSTEM
o8 9 o=
REPUBLIC OF KOREA
PC.174{58)0l Z &l X|&AMo| MM A ofzfol et
Yotk gk, of %HE otefofl 7|®E Metd @AMy

o>
of

o] ”‘Ht = HE S AZ]F(1M0) Z 2|4 ME
M| Mo 7t AWM EERZE 5
off °Po+0-‘: FE

This is to certify that the Ballast Water Managemeni System |isted below has been examined and tested in
accordance with the requirements of the specifications contained in the Guideiines contained in IMO resolution
MEPC 174(58). This certificate is valid only for the Ballast Water Management System referred to below.

MetEs el gule] IFA
Ballast Water Management System supplied by HANLA IMS Co.. Ltd

Y4 2 By

Under type and model designation EcoGuardian™ System FG0250 and incorporating:

Mutg sl 2|du)|2 & =R}

Bal last Water Management System manufactured by HANLA IMS Co., Ltd

Ed| g ZEEHHS =Rt

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
7\eb Eule] H =}

Other equipment manufactured by HANLA IMS Co., Ltd. (Filter)

2ol 3 ZEEMHEHS =t

to eguipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2045
SRPEE-S;

Treatment Rated Capacity 250 n/h

RSN e oF Aetol| gHab HlX[stojof ECh, TEH AL

AR AR M o AISCIAMEATE DM ALZ2 MEZAL Ao HA|IE ool B ot SHAlZE
Mot Bt FaE e Solol|l 7| =6l wEdotd O HASEM T HEEojof Euc.
A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this 8allast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

0] EALolEA L A}Ee MelE s L3R |AdH| S MA|BF A
o

&M Bt =42 0] FAo| F=of| 7|BEo| U,
Limiting Conditions imposed are described in the appendix to this document.

"Q“g“ :gﬂ

ezl
(et

A
Signed.
F oy
Administration of. Ministry of Oceans and Fisheries
=L

Dated this day of. 4  Jun. 2015

Official stamp

o

210mm X 207mm[ B EEX| (1) 220g/m]
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MetgESAHeEs gAS0M 55
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

= L = 2015-13
Certificate No. 2015-13

MatEE e dulof et AlgZael BA-MAAEel MEAle2 ZHGHAZ|T(IN0) ZelM
MEPC.174(58)0l| et =l Zelu o)
Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with MO Resolution MEPC.174(58).
1. Mutm s 5o Mu[o] 4l
Ballast Water Management System, Type: Filter + Electrolysis
HAXe[ 2T
Treatment rated capacity: 250 m'/h
M| Z=Ab
Manufactured by _ HANLA IMS Co., Lid
2. @MEHe =5
The Active Substance
Sedium hypochlorite and other Active Substances measured as chlorine {TRO)

2.1 M EH0 A0 ALSZ(ES UV Bl AR ZO ZALE
Maximum dosage of the Active Substancex/Maximum radiation dosage*: 9 mg/L
2.2 2 EAe| AN ABH(EES (v 2alo] AP FX TAE

Minimum dosage of the Active Substances/Minimum radiation dosage*: 7.2 mg/L
3. EslH2 & , , . .
Substance for Neutralization of the Active Substance _ Sodium Thiosulfate
4 HH%)\I :'c'[_H TRO L:E(EEL— UV |:|I-AIO| 7=|D HHPESJ\} x;\|.e.l: O.I.‘E‘_I:H |)
Maximum Al lowsble Discharge Concentration of TﬂO*/Permltted range of radiation dosage at discharge @ _ 0.2 mg/L
4.1 Z|El ALZE2EH (sl EATH
Substances for any other use
5. festel 58 2E 2 HE #S
Permitted range of temperature and salinity of seawater inlet Not determined
6. SAAIE 2ot pok
Summary of the land based test results
6.1 AIBI0| S E BAISolAET| 2
Organization conducting the test Korea Institute of Ocean Science and Technology (KiQST)
6.2 Alo-[E] A‘ll:!I-AEIOJAI-IE_’A-IHlOl Xi?ﬂx-lal_‘i?_%k

Treatment rated capacity of Ballast Water Management System tested : 250 m/h
6.3 AlEAl 2= 2 AT B
Range of temperature and salinity of test water 14,10 ~ 22.40 °C / 20.70 ~ 34.20 PSU

6.4 ,\[o47=|—||. c:)ol:
Summary of the land based test results

6.41 A€ =H
Condition of High Salinity: ( 33.70 ~ 34.40 PSY }

EX NS oixal2 Helr Bl &
Alg&n) Uptake Condi1ion Dlscharge_EbntroIEed D|scharge Treated
fest resulte Bn | e | e RE| AR RR A e
goum oleel BB viduals/m) | 205.481 | 299,667 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
0um 014} 504 M i) | 1,600 | 2,22 | 780 | 48 | 196 93 0 1 0
Het%”roamlo?phlc bacteria(ce! [s/mL) 9.8E305 | 2.0E+06 | 2.2E+05 R - - - T
Ilf:gcﬁfer"fchia coli(¢fu/100mL) 1 7 0 11 27 0 0 0 0
B e (ofu/00mL) 169 | 773 0 WIC | WiC | 15 0 2 0
\‘? |rjlgl‘lcﬁgEe=rla%lc:taut'10()mL) 0 0 0 0 0 ¢ 0 c 0




6.4.2 Mgz =A

Condition of Low Salinity :

{ 20.70 ~ 21.80 PSU )

{3/4)

e

o|H2| efE

Mel &

A=z Uptake Condition Discharge Control led Discharge Treated
Test results g | &l | AL A | A | &L | HR | &2 [
Wean Max. Min Mean Max . Min. Mean Max . Min.
50um 0§A|—0| AH%
Orgnismszcﬁjﬂ‘"ym?individuals/n-r’) 180,900 | 361,150 | @1,000 5,137 20,622 1,182 0 0 0
10umo| &k 50 ymo|oke] o|ME
Organisns $10 <80 wmi ndividare) | 1758 | 2,806 | 1,180 | 156 238 83 0 0 0|
BFEf| 2| of - - - - - -
[-Eteromorphic bacteria{ce! Is/mL) 1.8E+06 | 3.9E+06 | 1.9E+05
Cf &
Escﬁ:ar‘_ichia coli{cfu/100mL) 3 210 3 [ 223 10 3 28 0
AR
éﬁterclﬁocci (cfu/100mL) 978 2,460 17 320 1,073 30 0 1 0
HIHEZ| RE 2
Vibrio cwfllc_)l%ra cfu/100mL) 0 0 0 0 ¢ 0 0 0 0
7. MAMAIE Zob 29f
Summary of the ship-based test results
7.0 AEOl FUE HAISUIART| B
Organization conducting the test : _ Busan Techno Park (BTP)
7.2 MHE
Place of test : Ballasting De-ballasting
1% . Gamcheon(Republic of Korea) Donghae(Republic of Korea)
2" : Tolo{Hong Kong) Tolo{Hong Kong)
3“: gunsan(Republic of Korea) Gamcheon{Republic of Korea)
7.3 AMEE MurEgsxaldu|el HHHe 22 .
Treatment rated capacity of Ballast Water Management System tested : 350 m/h
7.4 AEAl 25 U HT gl ,,
Range of temperature and salinity of test waier 18.76 ~ 29.62 C [/ 29.70 ~ 33.41 PSU
7.5 Al 2ok
Summary of the Ship based test resuits
Fod =A ojX2|g 85 Hels b=
AlE D Upiake Condition Discharge Controlled Discharge Treated
Test results B =\ oY i Hd =( oY 2 s = Z[CH = e
Mean Max Min. Mean Max. Min. Mean Max. Min.
50um ojatel ME
OrganismSECSJO um(oindividuais/m‘) 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 umo|Ab 50 ymo|Bel 0|MS
Organismsgw <50 um(ﬁd'ﬁriduag/mL} 154 2% 106 38 8 4 0 1 0
BB 2| of 45 100 0 e | NTC 83 ™IC | TNTC 31
Heteromorphic bacteria{celis/mL}
o &
Escherichla coli{ctu/100mL) 68 145 18 12 & ! 0 2 0
P =
Ecn,ieré"Eocci(cquOOmL) 13 38 0 7 20 0 ¢ 0 0
HiHa| e &alat
Vibrio cﬁélfra cfu/100mL} 0 ¢ 0 0 0 0 0 0 0
7.6 22[3g Y & x=A
Physical and water quality conditions
by 2| FAH ColXMz|e BEE C Mejg= HiE
(Parzﬁg}er) tptake Condition Discharge Controlled Bischarge Treated
ot = £ff &| 4 "o =| ol &4 2 |t =| A
Mean Max. Min. Mean Max . Min. Mean Max Min.
Hr '
Saiinity(psu) 31.00 33.41 29.70 31.20 33.45 29.30 3i.22 33.54 28,58
=T
Water temp.(C) 24.40 29.62 18.76 24.90 30.59 18.95 24.34 30.20 18.06
Total Suspended Solids(188){mg/L) | 29-7 | 79.6 | 2.0 - - - - - -
O!I[.A41‘PI_7|EI_|-_/,_\_EI: _ _ _ _ B _
Farticulate Organic%arbon(POC)(mg/L) 1.703 | 2.4685 | 1.008
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8. BolE MUHHSHAIHU Y THE 25

Components list of BWMS approved
AFU(Auto Filter Unit),

ECU(Electro-Chlorination Unit),

NEU(Neutraiization Unit), TSU(TRO Sensor

Unit), MCP(Main Control Panet), RCP(Remote Centrol Panel), PDU{Power Distribution Unit)

9, &d ¥ =¥ THES

Equipment/assembly drawing number of

9.1 M=Afe o] 8 =8 =0 HE

EGO250

Equipment/assembly drawing number of 1) AFU(Auto Filter Unit): A1-10000

9.2 1 e Fd| 2 =g FHHS
Equipment/assembly drawing number

10. H|2
Remark

101 =

2) ECU{Electro-Chlorination Unit) E1-10000
3) MEU(Neutralization Unit) N1-10000

4) TSU(TRO Sensor Unit) T1-10000

5) PDU{Power Distribution Unit} M1-F0300
6) MCP{Main Control Panel) M1-E0301

7) RCP{Remcte Control Panel)} R1-E0300

is not applicable

S SME WIARRE 592 HE

This certificate is valid for 5 years from the date of issuance of this certificate

10.2 HAXR2 2 o|atel Xzl tfsted Hsll=
Several Efectrolyzer Chambers can be installed in

el HELRTF Thsd

parallel for higher flow rates.

Ad g2 HE M2 Mdu|E A e

10.3 & SMe g8aXelduo] HUHABAE A 3sEME EME w3 e
of dx|gt L5E 67ld ol EHSls == Wi EH

This certificate has been issued under the condition that shipboard test and chemical

analysis shali
instal lation onboard a ship

Official stamp

be fulfilled satisfactorily within & months from the date of

first

A
Signed.

>
Administration of.
=t

Dated this day of. 4

Ministry of Oceans and Fisheries

Jun. 2015
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EMHE H 2015-15 &
Cert. No.  2015-15

MutH A HE M HASUEM
TYPE APPROVAL CERMACATE OF BALLAST WATER MANAGENENT SYSTEM

o s g o=
REPUBLIC OF KOREA

ol M= M s|AZ|F(IM0) ZelM MEPC.174(58)0l ZEE K& ALl Mo [h2iA 0PEH~| ikl

Ha 2| Mu ot HAAEERSE BYE o ofgt, o % Me otelloll ZIM B MEtEE e My

off ststed REENCL.

This is to certify that the Ballast Water Management System |isted below has been examined and tested in

accordance with the requirements of the specifications contained in the Guidelines contained in IMO resotution

MEPG 174(58) . This certificate is valid oniy for the Ballast Water Management System referred to below.

Mutgssxaldole] 22t

Ballast Water Management System supplied by HANLA IMS Co., Ltd

&4 9 FHEH

Under type and model| designation EcoGuardian™ Sysiem EG0350 and incorporating:

A—]I:ll-,u.:io:] I{El/\ﬂjlol x-"xxl,

Ballast Water Management System manufactured by HANLA IMS Co., Ltd.

Aol 3 =R EHHS =t

to equipment/assembly drawing No. See the Supplemeni to the Certificate date _ 8 May 2015

7|l &g H=E=AL

Other equipment manufactured by HANLA IMS Co., Ltd. (Filter)

ZH| 3 ZREHHS =t

ta equipment/assembly drawing No. See ihe Supplement to the Certificate date 8 May 2015

HAMe &Y

Treatment Rated Capacity _350 m'/h

Of YNSUABAS| AEE HUBUSH2ALUIE A E HH| T W HFH0(0F Grich. LA YAS
CIABARA BASANBHAEIN A2 E *.j =W A; | RAl=|Ofo} Bt Bi, HABAS

M7} Bl FatEel Solol 7| EaA gEl=qdotd O €ASAEME HESOoF B

A copy of this Type Approval Certificate, should bhe carried on board a vesse! fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SolHst =12 o] BAML FEo| 7|&=Hd UsHE
Limiting Conditions impossd are described in the appendix to this document.

.

7w Y e
g My /%ZZ"E e ﬁ

-
)

Official stamp é Signed. )
B ¢ FHHE . .
g Administration of. Minisiry of Oceans and Figheries
Dated this day of. 8 May 2015

210mm X 297mm[ 2 =EX](1F) 2200/ m' ]
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Negg szt 450N 55
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s 2 H & 2015-15
Certificate No. 2015-15

MutdeE e Aalo] st AlEZTer Sab-MaAgel MEArgte A& AN ZelM
MEPC.174(58)0l wi2tM =" = |},

Test results and details of land and shipboard tests conducted on the bal last water management system in
accordance with IMO Resolution MEPC.174(58).

1. Murgsse|dojel g4
Ballast Water Managemeni System, Type: Filter + Elecirolysis
Y22l gy
Treatment rated capacity: 350 m/h
A z= AL
Manufactured by  HANLA IMS Co., Ltd.
2. gHgso B
The Active Substance
Sodium _hypochiorite and other Active Substances measured as chlorine (TRO)

21 BHSA ALY ABBH(EE W WA HP Ho TA)
Maximum dosage of the Active Substancex/Maximum radiation dosage*: 9 mg/L
2.2 M BA0| x| ALBZY(EL WV WA AP AF TAL)

Minimum dosage of the Active Substancex/Minimum radiation dosage*: 7.2 mg/L
3. ==lHe] &F7 , ) ,
Substance for Neutralization of the Active Substance Sodium Thiosul fate
4. BEEA| =) TRO SE(EE WV 2halo] AR HiEA| =AE 5 2H9) ]
Meximum Alloweble Discharge Concentration of TRO«/Permitted range of radiation dosage at discharpe @ 0.2 mg/L
4.1 7|8t AFS=E (S AL
Substances for any other use
5. RYs4ol 58 2E 3 @E #S
Permitted range of temperature and salinity of seawater inlet Not determined
6. SAAIE Ha: @of
Summary of the land based test results
6.1 AlEO| el El A SoAAHT |
Organization conducting the test _ Korea Institute of Qcean Science and Technology (KIOST)
6.2 A|"HE MutEE el HAXZ 22

Treatment rated capacity of Ballast Water Management System tested : 250 m'/h
6.3 AlEA 2 2 HE HQ
Range of temperature and salinity of test water 14,40 ~ 22.40 °C / 20.70 ~ 34.20 PSU

6.4 AEdn gok
Summary of the land based test results

6.4.1 g8 =H -
Condition of High Salinity: { 33.70 ~ 34.40 PSil )

T = = e

Tejéltiié%; lﬁ}t . - Uptiﬁ% Coﬁj%ﬁiorf - ijsc?ngrigeifonﬂtﬁr%;lij ﬁDisgﬁgrE'; ?ﬂgt?c&

el | im | e | Bk | e | ha | Bm | e we
ngnTsm(gg%‘G‘?_'u rﬁ—‘ii%ivi duals/m) | 205,481 (290,567 | 160,417 | 4,498 | 8,487 | 2,080 0 1 0
aggn?g%%ﬁ Sopmoletel SIdE | 1600 | 222 1 7a0 | 148 | 165 93 0 1 0
Pi'i%llcﬁoeghic bacteria{celis/mL} 9.88405 | 2.CE+06 | 2.2E+05 h - - - - -
Egc%;::}lohia coli{cfu/100mL) 1 7 0 1 27 0 0 0 0
E%Li—e_rtgocci {efu/100mL) 169 UE 0 TNTC TNTC 15 0 2 0
\E;!i %Ecﬁ%ltﬁ%{cfubwom} 0 0 0 0 0 0 0 0 0




6.4.2 MEYT =2

Condition of Low Salinity :

{ 20.70 ~ 21.80 PSU )

(3/4)

Fol A o| XMzl diE CAHEls diE
INE= bl Uptake Condition Discharge Controlled Discharge Treafed
Test resuits =g =Y =4 =Ha B e s "Ho Z| CH |4
Mean Max . Min Mean Max. Min. Mean Max. Min.
50 um O|AFel ’%%
OrganismSZCE’O Ll individuals/m) 180,900 | 361,150 { 91,000 5,137 20,622 1,182 v 0 0
10 umo| &t 50 ymo|2kel ojd =
Organisms £10 <5(L)1 Il v iduars/mL) 1,758 | 2,805 | 1,150 156 238 83 0 6 0
BfE| 2] of - - _ - _ -
I-?gieromorphic bacterialcells/mL) 1.3E406 | 3.9E+06 | 1.5£405
O &
Escher ichia coli{cfu/100nL) 73 210 3 & 223 1C 8 28 0
A
Eﬁtemcocci(cfuﬁ comL) (1) 2,460 17 320 1,073 30 0 4 0
H|EEI_‘?_3EQE
Vibrio choleralctu/100nL) e 0 0 0 0 0 0 0 0
7. MAAIY 23 o
Summary of the ship-based test results

7.1 AlEO] $HE HASAUAFETH

Organization conducting the
7.2 AMEE

Place of test :
1st :

fest

Busan Techno Park (BTP)

Ballasting
Gamcheon{ Republ ic_of Korea)

De-ballasting

Donghae{Republic of Korea)

2nd :

Tolo(Hong Kong)

Toio(Hong ¥Kong)

Srd .

Gunsan{Repubiic of Korea)

Gamcheon{Republic of Korea)

7.3 AIBEE MuEs S|y

[ By e

Treatment rated capacity of Ballast Water Management System iested :

7.4 MEA 25 2 G5 HY

Range of temperature and sal
7.5 AEZEDY 29

of dAXN2|SE

inity of test water

350

n’/h

18.76 ~29.62 ¢/ 29.70 ~ 33.41 PSU

Summary of the Ship based test resulis
> = ~olMeEls si=E CXels glE
A& Ao} Uptake Condition Discharge Control led Discharge Treated
Test resulis H“Ha Z|H 3 = =\ | A Ha Z| T |4
Mean Max. Min. Yean Max. Min. Mean Max. Min.
50 pum O Atel '}%i%
Organismszc'\i)olmum ividuals/m) 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 umol4F 50 ymo |2l DjM=
Organismsgw <50 um(ﬁdividua?s/mL} 154 226 108 38 &0 14 0 ! 0
s 2| of
I-Te‘teromorphic bacteriafcel |s/al) 40 100 0 NTC THTC 63 TG TNTC 3
CH &+t
Escher ichia col i(cfu/100mL) 68 145 18 12 i 1 0 2 0
AEL T
Enterococei (cfu/100mL) & % 0 ! 20 0 0 0 0
H 22| &2}
Vibrio choleralctu/100nL) 0 0 0 0 0 0 0 ¢ 0
7.6 Ealstst 2 3 =7
Physical and water quality conditions
b A ol 2A cixalisx g E HEl =
(P d‘é‘t ) Uptake Condition Discharge Controlled Discharge Treated
araneter me | A | Hx | Bz | =0 | 52 | B | Ad [ Ez
Mean Max . Min. Mean Max. Min. Mean Max . Min.
AHr '
Salini ty{ psu) 31.00 33.41 28.70 31.20 33.45 29.30 31.22 33.54 29.58
o
—
Water tenp.(T) 24.40 29.62 18.76 24,80 30.59 18.95 24.34 30.20 18.086
zH o X|IEE
= - - - - - -
Total Suspended Sol lds(TsS)(ng/L) | 27 | 788 | 2.0
olx|.A—l OjiE}AEt
= IT i - - - - - -
Par ticulate Crganic %arbon(POC)(mglL} 1.7038 2.465 1.008




(a/4)

8. &¢l= Mutdgpxz|dole FEHE 55
Compenents |ist of BWMS approved
AFU(Auto Filter Unit), ECU(Electro-Chlorination Unit), NEU(Neutralization Unit), TSU(TRG Sensor
Unit), MCP(Main Control Panet), RCP(Remote Control Panel), PDU(Power Distribution Unit)

g, FH| ¥ Fg THHSF
Equipment/assembly drawing number of _ EGO350

9.1 A=At &l 3 AP £=H HE
Equipment/assembly drawing number of 1) AFU{Auto Filter Unit): A1-10000

2) ECU(Eleciro-Chlorination Unit) E1-10000
3) NEU(Neutratization Unit) N1-10000
4) TSU{TRO Sensor Unit) T1-10000
5) PDU(Power Distribution Unit) M1-E0300
6} MCP(Main Control Panel} M1-E0301
7) RCP{Remote Conirol Panel) R1-F(300

g.2 1 glo| Atd| 2 T THHST

Equipment/assembly drawing number of

10. H|Z2
Remark

0.1 5 M U322 5t FEE
This certificate is valid for 5 years from the date of issuance of this certificate

10.2 AH 222 o|Ate] M|l tate] M= Mo HAMAIL JtsE
Several Clectrolyzer Chambers can be installed in parallel for higher flow rates.

Jeps 4
Signed. ) m - @

&

Official stamp
FH
Administration of.” Ministry of Oceans and Fisheries
=t

Dated this day of. +] May 2015
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EMHS X 2015-14 &
Cert. No._ 2015-14

,AiﬁﬁfS?\
&

L

MeE e 2N HASATM

TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGEVENT SYSTEM
s @ =
REPUBLIC OF KOREA

o ZM& ZFSIAZIT(IM0) ZolA] MEPC 174(58)0l EBE XEAS| AM @70l waps ofzel Mat
EEE x{awum A AEERS S BB ek of SAME ofzfol 7IIHEI MetE s sx)2] |
off st fEBILICH

This is to certify that the Ballast Water Management System |isted below has been examined and tested in
accordance with the reauirements of the specifications contained in the Guidelines contained in IMO resolution
MEPC 174(58) . This certificate is valid only for the Ballast Water Management System referred to below.

.

{Ubg 8§ % 2] b o DA

— T O O

Ballast Water Management System supplied by HANLA IMS Co.. Lid.

6:{)\[ l:ll EE—IIEI:I

Under type and model designation EcoGuardlan System EGO5G0 and incorporating:

Metm x| 02 M xR

Ballast Water Management System manufactured by HANLA IMS Co., Ltd.

Aol o FECeHE o

to equipment/assembly drawing No. See the Supplement to the Certificaie date 4 Jun. 2015
7| et &u|e| M E=A}

Other equipment manufactured by HANEA [MS Co.. Ltd, (Filter)

| o FUTHHS o

to equipment/assembly drawing No. See the Supplement io the Certificate date 4 Jun. 2015
HAX2| &

Treatment Rated Capacity 500 m*/h

Ol WASASHL NEE HEEBEHRISUIS Yals Mol B4 ulxstofo} Pt Bl @A
CIAIEAIZ A S} HAISOIABATETA AES MUZAL Alo] HMA|S ook BLITH DIl HAlZolE

M7t EF FaEel Solol Z|EsiA L ERICtH O SHASAAEME HEg|ojof BLiCt

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Bailast
Water Management System at all times. A reference io the test proiocol and a copy of the test results
should be available for inspection on board the vessel. If the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

Sl B =712 o] EMe FE0| 7ls50o AUSUC
Limiting Conditions imposed are described in the appendix to this document.

e [u e

Official stamp Signed.
Euy ‘
Adrinistration of . Ministry of QOceans and Fisheries
=L
Dated this day of. 4  Jun. 2015

210mm x 297mm[ 2EEX|(15) 220g/m*]
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HefgES el JABON 5
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s o H 5 2015-14
Certificate No. 2015-14

Ch

dutgg e dulo] el AFHZ DL Sa-MAAE MEAIES  ZR|&| AR E(iM0) ZelA
MEPC.174({58)0f w2tAM 3= Zieiu|Ct.

Test results and details of land and shipboard tests conducted on the ballasi water management system in
accordance with MO Resolution MEPC.174(58) .

1. Murg s x| Me| o 4
Ballast Water Management System, Tvpe: Filter + Electrolysis
HAXMD| S
Treatment rated capacity: 500 m/h
H| 7= Al
Manufactured by  HANLA iMS Co., Ltd.
2. gM2xo 55
The Active Substance
Sodium hypochlorite and other Active Substances measured as chlorine (TR0)
2.1 M=l EOf ABEHEES WS4 e A 30 =AM
Maximum dosage of the Active Substiances/Maximum radiation dosager: 9 mg/L
2.2 BMSEO XX AREH(EE Uy YA HP HH ZA
Minimum dosage of the Active Substance=/Minimum radiation dosage*: 7.2 mg /L
3. E=He &7 _ _ _
Substance for Neutralization of the Active Substance  Sodium Thiosul fate
4. WiEA EL TRO SE(E= YV SHAl9l AP HlZA| ZAFZE 5|89
Maximum Al lowable Discharge Concentration of TRO=/Permitted range of radiation dosage> at discharge : _ 0.2 mg/L
4.1 7|l AMSEE (S EAIPH
Substances for any other use
5. felslSel 512 2 U ¥ W

n

- AT e '

Permitted range of temperature and salinity of seawater inlet Not determined
6. SAAE 2t @of

Summary of the land based test resufts
6.1 AEOl SHE HASOIART B

Organization conducting the test Korea Institute of Ocean Science and Technology (KIOST)
6.2 MEd MulmssHe| ™y HAYE| 22

Treatment rated capacity of Ballast Water Management System tested : 250 m'/h
6.3 AlEAl 25 2 X Ho

Range of temperature and salinity of test water 14.10 ~ 22.40 C / 20.70 ~ 34.20 PSU
6.4 Midn 2of

Summary of the land based test results
6.41 0g¥Ex =A

Condition of High Salinity: ( 33.70 ~ 34.40 PSU )
=ol o o|Xel== o= Aels &
AlE D} Upté'l?ﬁ:ond?‘tion Discharge Control led Discharge Treated
Test results =HR =| =| A o EY |4~ = 7 ES = A
flean Mell)?.{ M 1I n. Wean M;la)I%H M ! n. Wean M:la)ltlH M ! n.

50 um O[Arel A2
Orggnismsg?(] um?individuais/m'} 205,481 | 299,567 | 160,417 | 4,498 8,487 2,060 0 1 0
10 ymoO| &k 50 ymojatol o|Ml=
Orgelfslisnlsg‘l@ Oy mojetet ol <Ay | 1% | 2282 | 730 | 148 195 93 0 1 0
HiRI 2l o
H—é‘t%zﬂromorphic bacteria({celis/m) 9.8E+05 | 2.0E+08 | 2.2E405 - - - - B "
CHAFR
Esl.lcﬁéﬁchia coli{cfu/100mL} 1 17 ° 1 2 0 e 0 .0
X3
513:00000”“““00"1” 169 773 0 TNTC INTC 156 0 2 0
HIE2| 2 Zg 2t
Vibrio lcho!e?a(cquOOmL) 0 0 0 0 0 0 0 0 ¢




gr =4

6.4.2 X

Condition of Low Salinity :

{ 20.70 ~ 21.80 PSU )

(3/4)

Fe = _ DlMEl HEE CHMElF =&
AlE T Uptake Condition Discharge Controlled Discharge Treated
Test results g2 | 2o | Hs | ®g | Ao | E2 | ®E | 0 [ 3
Mean Max . Min Mean Max. Min. Mean Max. Min.
50 um O|&tol J%“‘
OrglaJnismSZCSb umlindividuals/m) 180,900 | 361,180 | 91,000 5,137 20,622 1,182 0 0 0
10 umO[AF 50 ymo| el ajAlS
Organismsg‘lo <0 um(ﬁdividuag/mL) 1,758 2,805 1,180 166 238 83 0 0 0
gref2f of - - - - - -
l-Eteromorp?lic bacteria{cel{s/mL) 1.8E+06 | 3.9E+06 | 1.9E405
CH &
Escherichia co! i{cfu/100mL) 3 210 3 79 223 0 3 8 0
AL
Iﬁ;iercli—accci (efu/100mL) 978 2,460 17 320 1,073 30 0 1 0
Hi=ga| 2 a2}
Vibrio choIFEra(cfu/‘!OOmL} 0 0 0 0 0 0 0 0 0

7. MapAlE 23t 2o

Summary of the ship-based test resulis
7.1 AEO| SHE HASOIAY| B

Organization conducting the test :

7.2 MEEa
Place of test :
.ist :

Busan Techno Park (BTP)

Bal lasting
Gamcheon(Republ ic of Korea)

De-ballasting

Donghae(Republ ic of Korea}

2"(1 .

Tolo{Hong Keng)

Tolo{Hong Keng}

Srd

Gunsan(Republic of Korea)

Gamcheon{Republ ic of Korea)

7.3 AlHEE MY

debd g2l

7.4 AEA 2E 3 G ge

L = O+ 93

Range of temperature and sal
7.5 NEZ I} 20

o M2 8
Treatment rated capacity of Ballast Water Management System tested :

350

mafh

18.76 ~ 29,62 C / 29.70 ~ 33.41 PSU

inity of test water

Summary of the Ship based test results

el =A ~ oiMeEls W= CME|F " E
AlE AT} Uptake Condition Discharge Controlied Discharge Treated
Test resuits g | A0 [ AL | ga | AW | Hx | "5 | A0 | Ex
Mean Max Min. Mean Max . Min. Mean Max. Min.
50pum 0|ALO| M=
DrganismsECgOqum individuals/m) 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 umo|4&r 50ymo|2tel ojME
Organisms =10 <50 wm( individuals/mL) 154 226 106 38 80 14 0 ! 0
ghef 2| of
I-Etemmorphic bacteria{cel [s/mL) 45 100 0 TNTC TNTC 63 TNEG TNTC 8
CY &7
Escherichia col i{efu/100me) 68 145 18 12 ® 1 ¢ 2 ¢
A3
E?l)terclfﬁocci(cfuﬁDOmL) 13 3 0 7 20 0 0 0 0
Hi=g|2E a2}
Vibrio choEra{cquOOmL) ¢ 0 0 C 0 0 0 0 0
7.6 =2zt ¥ =& =A
Physical and water quality conditions
e =2l =M ~ ojHMel sl E EEENTES
(Parzﬁg}er} | Uptake Condltion Discharge Controlled Discharge Treated
B Z| Y |4 2 =| LY E| A =yt E| e e
Mean Max. Min. Mean Max . Min. Mean Max. Min.
s
§glinity(psu) 31.00 33.4 29.70 31.20 33.45 29.30 31.22 33.54 29.58
2C
\':ET;F temp.{ T} 24.40 29.62 18.76 24,90 30.59 18.95 24.34 30.20 18.06
=Ho o xgt
ST = - - - - - -
'J%tal Suspe?dg:d Soiids{TSS) {mg/L) 2.7 79.6 2.0
AAM 7| B2 - - - - - -
Particulate Organic %arbon(POC)(mg/L) 1.703 | 2.485 | 1.008




solE MutgHsxaldu e RHE
Components |ist of BWMS approved
AFU(Auto Filter Unit),

8.

ECU{Electro-Chlorination Unit),

NEU(Neutralization Unit}, TSU{TRO Sensor

Unit), MCP(Main Control Panel), RCP(Remote Control Panel), PDU{Powsr Distribution Unit}

9. Fd| 3 =@ THHsS

Equipment/assembly drawing number of

9.1 M=Xle| FH| 8! =8 TH HS

Equipment/assembly drawing number of 1)

EGO500

AFU(Auto Filter Unit): A1-10000

2

—l

ECU{Electro-Chlorination Unit) E1-10000

3)

NEU(Neutralization Unit} N1-10000

4)

TSU(TRO Sensor Unit) T1-10000

5)

PDU(Power Distribution Unit) M1-E0300

6)
7)

MCP(Main Control Panel) M1-E0301
RCP{Remote Control Panel) R1-E0300

0.2 1 8ol Fu| ¥ TP EHWS

not applicable

Equipment/assembly drawing number

10, g1
Remark
10.1 & ZME ¢ZY2RE 54z Rad

This certificate is valid for 5 years from the date of issuance of this certificate

10.2 YAX2[ET ojate] M| Sgo| tfsto] M= Mool WHMR(I} Jisg
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

103 & BME FESHIMu] MUHBAE 2 HetEM2 SME WIwT xaldus o
of x5 LRE 674 ool BHAHSIE xHOR YHE |

This certificate has been issued under
analysis shall

instal lation onboard a ship

Mg
Signed.

2

Official stamp

e
-

Administration of.
S
Dated this day of.

Ministry of Oceans and Fisheries

4 Jun. 2015

A HF

the condition that shipboard test and chemical
be fulfilled satisfactorily within & months from the date of first
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ZMHS X 2015-16 & R
Cert. No. 2015 A
Mutma S E M| HASASH
TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGEVENT SYSTEM

o s ol

REPUBLIC OF KOREA
of EM= SE s A7 T IMO) Z2lAM MEPC.174(58)0l ZEEHEl XAl Q| AMSK Zoff whebAM ofefel Meb
%"*AHE—E“HIW HAAWAEEIRASE SYEHCH it of E2ME ofefol] 7[R El AEhE s 452 Ay
of est| FEEMC).
This is to certify that the Ballast Water Management System listed below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution
MEPC 174(88). This certificate is valid only for the Ballast Water Management System referred to below.

A-Itll-ndoi-’\ﬂap-lt”o] ﬁL"'qu.

Ballast Water Management System supplied by HANLA IMS Co.. Lid

34l 2l poig

L) = = aQ

Under type and model designation EcoGuardian™ System EGO80C and incorporating:
Mlutm g 4 22| Moo ®EA}

Ballast Water Management System manufactured by HANLA IMS Co., Ltd.

B W FREHHS Ee

to equipment/assenbly drawing Mo. See the Supplement to the Certificate date 4 Jun. 2015
71Et &H|2o| H =&} '

Other eguipment manufactured by HANLA IMS Co., Ltd. {Filter}

Aol 3 =TS =0

to equipment /assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
=P EIE=E

Treatment Rated Capacity 800 m'/h

Ol @AlselzMel Alg2 MutdE X aiMul8 MASH 4utol| 84t uix|stolol BhLicH 2 A5
SIAIE A & A 2f @ﬁ%ﬂ*lgé MR ARZE MdERHAL Aol HAIElojof BUEl. BiY, #@AMsolE
MIF EF =RHE 9| &l 7| FslAd disliz| ol 7 SHAl&oIZ M M2 oo Suc},

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference lo the test protocol and a copy of the test results
should be available for inspection on board the vessel. |f the Type Approval Certificaie is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

S B =72 0] BAM2 2ol I AsLict.
Limiting Conditions imposed are described in the appendix to this document.

Al .
Signed.
Foy
Administration of. _Ministry of Oceans and Fisheries
=t

Dated this day of. 4 Jun. 2015

Official stamp

210mn X 297mm[ 2 ZEZXI(1Z) 220g/m' ]
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MergEsNe e SABeUMN 55
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s dH 35 2015-16
Certificate No. 2015-16

Mutgeeralaujol E AHADISL SA-MAAIES MBAEE ZMSAZITZ(IM0) ZolM
MEPC.174(58)0ll w2t s E Zd o),
Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with IMO Resolution MEPC.174(58) .
1. Ut e 2l Moo HA
Ballast Water Management System, Type: Fijter + Electrolysis
HHML SH
Treatment rated capacity: 800 m/h
| 7= Al
Manufactured by _ HANLA IMS Co., Ltd.
2. @Hedol =5
The Active Substance
Sedium_hypochlorite and other Active Substances measured as chlorine {TRQ)

2.1 EMEZE FCf Afﬁcf(ﬂ:‘— Uv grale) AaA2 =Of _qc_)\[.act)
Maximum dosage of the Active Substance*/MaX|mum radiation dosage*: _ 9@ mg/L
2.2 B8 X AMSE(EC W HAS AR EX ZALE

Minimum dosage of the Active Substance*/Minimum radiation dosages: 7.2 mg/L
3. A2 &7/ o ,
Substance for Neutralization of the Active Substance Sodium Thiosul fate
4, W& Maﬁﬁmoicﬁ“’W“MmfﬁoﬂHJJIAthRWQ}
Maximum Allowable Discharge Concentration of TROx/Permitted range of radiation dosage* at discharge @ 0.2 mg/L
4.1 Z|El AFSEE (| Al
Substances for any other use
5. felslol 58 2r 2 HE ¥
Permitted range of temperature and saliniiy of seawater inlet Not determined
6. SatAlE 23l ok
Summary of the land based test results
6.1 AEO| B SAZOIAET| B
Organization conducting the test _ Korea Institute of Ocean Science and Technology (Ki0ST)
&gﬂaﬂ,ﬁmmﬁAﬁaMHM|MﬁﬂaR&

Treatment rated capacity of Bal last Water Management System tested : _ 250 n’/h
6.3 AEAl 2% W T o
Range of temperature and salinity of test water 14.10 ~ 22.40 C / 20.70 ~ 34.20 PSU

64A|o-|7=l—r|_ _9_0!:
Summary of the land based test resul ts
Tondition of High Salinity: { 33.70 ~ 34.40 PSU )

=o| =7 MRS NE

AlBZBR} Upt_ﬂé Condition D|scharge-66ntrolled D|scharge Treated
st resulte Rm | e | W | BE RS BE OBEE] A9 32

Oum OLgRl B | iquals/o) | 205,481 | 209,567 | 160,417 | 4,498 | 8.487 | 2,080 0 1 0
J0umole SoumiBhol BIE . | 1es0 | 2,252 | 730 | 148 | o5 | w3 0 1 0
:ekt%"rgnlorghlc bacteria(ce!ls/mL) 9.8E405 | 2.0E+06 | 2.2E405 - - - - - B
Egcﬁ)e?fchia coli{cfu/100mL) 1 17 0 i 2 0 0 0 0
B ot sonL) 169 | 773 0 wic | wie | 1s 0 2 0
Vi lﬁoaicﬁasi{clfaubwom) 0 0 0 0 0 0 0 0 0




6.4.2 MYz =7

Condition of lLow Salinity :

{ 20.70 ~ 21.80 PSU )

(3/4)

=ol =A e XM ui &
AT} Uptake Condition Discharge Controlled Discharge Treated
Test results o E= ] Z| A " =|C | 4 "o [ LY |4
Mean Max . Min Mean Max . Min. Mean Max . Min.
50um O|Atol ME
Orggnlsms> m?lndwlduals/m) 180,900 | 361,150 { 91,000 5,137 20,622 1,182 0 0 0
10 pmolAF 50 pme|2tel oAM=
Organlsms>10 <5%}I um{individuals/ml) 1,758 2.805 1,150 156 238 83 0 0 0
st 2 of _ _ _ - ] -
I-igtemmorphic bacteria(cells/mlL) 1.8E406 | 3.9E+06 | 1.0E+05
['_Hxl-ﬁl
Escher ichia col i{efu/100mL) 73 210 8 79 223 10 8 28 0
Epd
Enteracocci {efu/100mL) 978 2,460 7 320 1,073 80 0 ! 0
HEZ| 2282}
Vibrio choleralctu/100mi) 0 0 0 0 0 0 0 0 0
7. MAEAE Zo 2ok
Summary of the ship-based test results
7.1 Alglo] SBE HALolART| 2
Organization conducting the test : _ Busan Techno Park (BTP}
7.2 AMEEA
Place of test : Ballasting De-ballasting
1! Gamcheon(Republic of Korea) Donghae{Republic of Korea)
2™ Tole{Hong ¥ong) Tolo(Hong Kong)
3. Gunsan{Republic of Korea) Gamcheon(Republic of Korea)
7.3 AlEE MumESHal Moo B2AKe B .
Treatment ra t ed capamty of Balltast Water Management System tested : _ 350 u°/h
T4 AEA 22 9 HE Y
Range of temperature and salinity of test water 18.76 ~ 29.62 C / 29.70 ~ 33.41 PSU
7.5 Al gof
Summary of the Ship based test results
T =A o|xE| Hi & Xzl uE
AlE D) Uptake Condition Discharge Gontrolled Discharge Treated
Test results = Z|Cj =4 Hrt Z| ol | A = =0} |4
Mean Max . Min. Mean Max. Min. Mean Max . Min.
50um OjAQ ME
0rgamsms>50 ;Jm?mdwlduals/m) 9,042 27,500 2,050 5,187 13,625 1,178 1 3 1
10 umO[&t 50 pma|2kel o|ME
Organisms=10 <60 pm{individuals/ml) 154 228 108 38 80 14 0 1 0
gre 2| of
H_elteromorphic bacteria(cells/m.) 4 100 0 TNTC TNTC 63 INTC TNTC 31
Cy &
Escher Tchia col i (cfu/100mL) 68 146 18 12 %9 ! 0 2 0
270
Enterococci {cfu/100mL) 18 59 ¢ 7 20 0 0 0 0
22 2Ed 2}
Vibrio cholera(ctu/100nL) 0 0 0 0 0 0 0 0 0
7.6 Selstg 3 5 =A
Physical and water quality conditions
L A e =A *o|Melg HlE el BflE
= Umake Condition Discharge Controlled Discharge Treated
(Parameter} — — . - — > =
= Z| | &| A= o | Y E| A Ho 0k FA
Mean Max . Min. Mean Max, Min. Mean Max. Min.
A
S:ali inity(psu) 31.00 33.41 29.70 a1.20 33.45 29.30 31.22 33.54 £9.58
25
Water temp.(T) 24.40 29.62 18.76 24.90 30.59 18.95 24.34 30.20 18.06
ZHooxa;
sSTT=%8 _ _ - _ - _
Total Suspended Solids{TS8) {mg/L) 2.7 79.6 2.0
QXM ST | EbA 2t _ . _ - - -
Par £ |cu|ate Organic Carbon(POC)(mg/L) 1.703 2.465 1.008




8. Selel Metggsaejauo THE 25

Components [ist of BWMS approved

(4/4)

AFU(Auto Filter Unit), ECU{Etectro-Chlorination Unit), NEU{Neutralization Unit), TSU(TRO Sensor

Unit), MCP{Main Control Panel), RCP{Remote Control Panel), PDU(Power Distribution Unit)
9., &H[] 2 FZ ToH3

Equipment/assembly drawing number of  EGOS0O0

9.1 HZEAS A 2 =3 EH HE
Equipment/assembly drawing number of 1) AFU{Auto Filter Unit): A1-10000

2} ECU(Electro-Chlorination Unit) E1-10000

3) NEU Neutralization Unit) N1-10000

4) TSU(TRO Sensor Unit) T1-10000

5) PDU(Power Distribution Unit) M1-EQ300

6) MCP(Main Control Panel) M1-F0301

7) RCP{Remote Control Panel) R1-E0300

9.2 1 gtof Ad[ 2 =3 ToHS
Equipment/assembly drawing number _is not applicable

10. 8]
Remark
101 & SME U3URRE 54 75

This certificate is valid for 5 years from the date of issuance of this certificate

10.2 BAXME[EY olatel M2/ S2oll CHsH Mallzx Mol HHAMR(I} 75t
Several Efectrolyzer Chambers can be installed in paral lel for higher flow rates.

10.3 & BME BESH2|ME|0] ShAAHo| BAE UZYe HaRel 14 oy HASL, Ma
ZEME 2 sisEMe ZME 232D Maldule Meto] A LRE 61 offof

This certificate has been issued under the condition that environmental test shaill be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfitled sahsfactonly within 6

months from the date of first installation onboard a ship

Ao TG

Official stamp Signed.

=~ Tl x
T—tfég

Administration of. Ministry of Oceans and Fisheries

S
Dated this day of. 4  Jun. 2015
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SMHS M 2015-17 & 7
Cert. No._ 201517 "Lr_‘-lf_lﬂ.-f-“
MU AR MY HASASM
TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENENT SYSTEM
o B @ =

=]

REPUBLIC OF KOREA
ol SM= IASHAZIF(IM0) Z oM MEPC.174(58)0f ZaH=l x| & A2 M Rzo) watM olefel Mak
YeMe| |7t HA/AIEEA SHEUECE gk, ol EMe ool JIAHE MetE s 4o A
ol etstod FREHCE

This is to certify that the Ballast Water Management System |isted below has been examined and tested in
accordance with the requiremenis of the specifications contained in the Guidelines contained in IM) resolution
MEPC 174(58) . This certificate is valid only for the Ballast Water Management System referred io below.

20
= =

e H x| MH| o] 22 A}

Ballast Water Management System supplied by _HANLA IMS Co., Ltd.

HA 9 Dy

Under type and mode! designation EcoGuardian™ System EG1000 and incorporating:
MEtE S e[ Mu[o| ® =A}

Ballast Water Management System manufactured by _HANLA [MS Co., Ltid.

Hu| I R EHHS =tat

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
Z|Ef Zu|e| H =X}

Other equipment manufactured by HANLA IMS Co., Ltd. (Filter)

ad| 3 xR EMe S =t

to equipment/assembly drawing No. See the Suppiement to the Certificate date 4 Jun. 2015
HHxe| ST

Treatment Rated Capacity 1000 m/h

Of #ASEM| ALRE MutEsfxalMu|2 Mx|E Hutol] B4t ulx|5l0i0F Bhich mal HAz
PIMEAZ MO HASUAAF AR DM AR S MUZAL Al HAIHO{OF BHICH Digl . sA|SolE

M2b Eb FaHE e Solof (&AM U EQCH O "ALoEME HE=ojok ot

A copy of this Type Approval Certificate, should be carrisd on board a vesse! fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. [f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SCHE =72 o] M9 £==2of 7|20 YL}
Limiting Conditions imposed are described in the appendix to this document.

-

e A
EiY

Official stamp Signed.
2
Administration of . Ministry of Oceans and Fisheries -
=
Dated this day of. 4 Jun. 2015

210mm X 207nm[ L EZX|(15) 2209/ m ]
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MetgSxedE HAS0M 22
SUPPLEMENT TO THE TYPE APPROVAL CERT!IFICATE OF BALLAST WATER MANAGEMENT SYSTEM

R L - 2015-17
Certificate No. 2015-17

MM Mo S AHADI SANMAAIHO MIFALERZ  ZHSAZI(IMO)  Z oA
MEPC.174(58)0l| t2iM == ziQli|c}.

Test results and details of tand and shipboard tests conducted on the ballast water management system in
accordance with IMO Resolution MEPG.174(58).

1. ddetesaxialdn|of o4 ,
Ballast Water Management System, Type: _Filter + Electrolysis
Y2 x2 2 |
Treatment rated capacity: 1000 m'/h
A Z= A
Manufactured by _ HANLA IMS Co., Ltd.
2. gMENo 55
The Active Substance
Sodium hypochlorite and other Active Substances measured as chlorine {TRO)

A ZdE2EHo O ARZH(EE Uy Wale] A o) NI

Maximum dosage of the Active Substance+/Maximum radiation dosage*: __ O mg/L
2.2 BHEFo| EN ALZEH(EE |y wAlol AP HX ZAl)

Minimum dosage of the Active Substance*/Minimum radiation dosage*: _ 7.2 mg/L

3. S B

Substance for Neutralization of the Active Substance  Sodium Thiosulfate
4. BIEAl Z|Cf TRO SE(HEE Uy 9Alo] AL HiEA| ZEAMNE S BHY)

Maximm Al fowable Discharge Ooncentration of TRO+/Permi tted range of radiation dosage at discharge © _ 0.2 mg/L
4.1 7|Ef ALZE2E (5l 2HAjeH

Substances for any other use

5. Relslso) &8 25 3 o wey
Permitted range of temperature and salinity of seawater infet Not determined
SAAIE 2ot 2ok
Summary of the land based test results
A AEO| S HA LA B
Organization conducting the test Korea Institute of Ocean Science and Technology (KI10ST)
2 AMEE deEgaeiMdn|e] Mzl
Treatment rated capacity of Ballast Water Management System tested : 250 mi/h
B AEA 2 2 @r He

Range of temperature and satinity of test water 14.10 ~ 22.40 © / 20.70 ~ 34.20 pSU
6.4 Al EHZI Qok
Summary of the land based test resulis

6.4.1 29 =
Condition of High Salinity: ( 33.70 ~ 34.40 PSU )

[Ae]

[>T o) B o > B o )

Alaigm) Uptiﬁg Co‘?f?j;"itiI ioh {)isc[:ljwfa?g%i ?onatﬂr‘%l led Disétiiaarlgt %E?ated
st resutts Wb | W | da | BRI YT EETER A0 Az

gpggnwsmggc‘g;‘?—'u #i%w iduals/m) | 206,481 299,567 [ 160,417 | 4,498 | 8,487 | 2.060 0 1 0
0Rmolet 504 "ﬁﬁ%nﬂaﬁ%) 1,600 | 2,252 | 730 1487 | 195 93 0 1 0
Iﬁtﬂcﬂo%hic bacteria(cells/m} | ©-8E+05 2.0E+06 | 2.2E405 B B - ) B T
El:gcjﬁ(t’:rﬁflchia col i{cfu/100mL) ! 17 0 " &7 0 0 0 0
g2rd (cfu/100mL) 169 773 0 WIC | TNTC 15 0 2 0
Vibrie lcﬁ%le%aﬁ!‘faulh 00nl ) 0 0 0 0 0 0 0 0 0




6.4.2 Mgz =H
Condition of Low Salinity : { 20.70 ~ 21.80 PSU )}

(3/4)

Fe =A C OIXE| 8l & el HE
A&z} Uptake Condifion Discharge Control led Discharge Treated
Test results g@a | Ad | o3 BF | A | Ha | @2 [ oEd | 2
Mean Max. Min Mean Max . Min. Mean Max . Min.
50um O|Atei ’%%
OrQEnismSECS,O Lmindividuals/m) 180,900 | 361,150 | 91,000 5,137 20,622 1,182 0 0 0
10 umol&t 50 ymo|Bkel oM S
Drganésmsgw < um(indlﬁidua‘lbs/mi_) 1,758 2,805 1,150 156 288 83 0 ¢ 0
2hel 24 o} - - - - - -
I*Eteromorphic bacterialcelis/mL) 1.8E406 | 3.9E+06 | 1.0£+05
CH &7
Escher ichia co! i{cfu/100mL) 73 210 3 79 223 10 8 28 0
F e
EgieréEocci {ctu/100mL) 978 2,460 17 320 1,073 30 ¢ 1 0
mgagﬂﬂﬂ
Vibrio chclEera cfu/100mL) 0 0 0 0 0 0 0 0 0
7. MAAE 23 2o
Summary of the ship-based test results
7.1 ABO| SUE WASIARI| B
Organization conducting the test : _ Busan Techno Park (BTP)
7.2 AlEEA
Place of test : Ballasting De-bal fasting
1% Gamcheon(Republic of Korea) Donghae{Republiic of Korea)
2 Tolo(Hong Kong) Tolo{Hong Kong)
3¢ Gunsan{Republic of Korea) Gamcheon{Republic of Korea)
7.3 AMEEH MurgalsXaladoe] HAM| S8 s
Treatment rated capacity of Ballast Water Management System tested : 350 m/h
7.4 AEA 25 2 AT gy -
Range of temperature and salinity of test water 18.76 ~ 29.62 C / 29.70 ~ 33.41 PSU
7.5 AlEZED 29
Summary of the Ship based test results
Fel =A _ olMe[ oj& SR
AlE 22} Uptake Condition Discharge Controtled Discharge Treated
Test results ga | Ao | A2 =@ | #d | AL | ®R | Ad [ A2
Mean Max . Min. Mean Max. Min. Mean Max. Min.
50Um o[ALo| AH%
Oranismsacg{)l_u m?individuals/m’) 9,042 27,500 2,080 5,187 13,625 1,178 1 3 1
10 umol4&} 50 ypo|orel ojM S
Drganismsgm <50 um(ﬁd‘i_vidua‘lzs’/mL) 154 226 108 % 80 14 0 ! 0
ShE|[ 2] o} )
}-Eteromorphic bacteria(cells/mL) 5 100 0 TNTC TTC 63 TNTC TNTC 31
EHxL;l
Escher ichia coli{cfu/100mL) 68 145 18 12 8 ! 0 2 0
AT
EﬁteroIEocci(cfuNGOmL) 12 39 0 7 20 0 ¢ 0 0
HEZ| 2282
Vibrio cholaralctu/100aL) 0 0 0 0 0 0 0 0 0
7.6 22is1st gl T = '
Physical and water quality conditions
by Fol =M C~OlMEleE B E CMels " E
(P rl"_é—te ) Uptake Condition Discharge Control led Discharge Treated
arameter g | A | Hx | BF [ 2 | 2k | ®#Z | a4 | 5
Mean Max. Min. Mean Max . Min. Mean Max . Min.
B=
égliniiy(psu) 31.00 33.41 29.70 31.20 33.45 23.30 31.22 33.54 28.58
25
Water temp.(C) 24 .40 29.62 18.76 24.80 30.50 18.95 24 .34 30.20 18.06
===
T - _ _ _ _ _
Total Suspé?dga Sol ids{TSS) (mg/L) 2.7 79.6 2.0
olx}}\-l_l‘?l_j[%ia _ B _ _ _ _
Fgrticmate Organic Carbon(POC) (mg/L) 1.708 2.465 1.008




8. SolE Mufdysralauo PNE 2=

Components |ist of BWMS approved

A
u

FU(Auto Filter Unit), ECU(Electro-Chlorination Unit), NEU(Neutralization Unit), TSU(TRO
nit), MCP(Main Control Panel), RCP(Remote Control Panel}, PDU(Power Distribution Unit)

9. IH| & XY TS

E

8.1
E

9.2

10.

10.1

quipment/assembly drawing number of  EG1000

Mzzxre| 2| o =28 E1 HE
quipment/assembly drawing number of 1) AFU(Auto Filter Unit): A1-10000

(4/4)

Sensor

2) ECU{Electro-Chlorination Unit) F1-10000

3) NEU(Meutralization Unit) N1-10000

4) TSU(TRO Sensor Unit) T1-10000

5) PDU(Power Distribution Unit) M1-EQ300

6) MCP{Main Contirol Panel) M1-F0301

7} RCP{Remote Control Panel) R1-EG300

T g Ay o xR SRS

Eauipment/assemily drawing number is not applicable

=1}
Remark

S BME @IUARRH 5H7 REH

=]

This certificate is valid for 5 years from the date of issuance of this certificate

10.2 A2 &8 olatel HalSo| tstol Mol x Mblel HBMXT} IhsEt

10.3

Official stamp

Several Electrolyzer Chambers can be instalied in parallel for higher flow rates.

5 BAE muSraldole BEAE0 SHE YEWe L2819 ol ¥Hs
ABANE 2 RN BME WDED Maldu B Mutol AxE LH2E e
BAsts zricz wuy

Mat

olulof

This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1-year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 8

months from the date of first installation onboard a ship

rqwfﬂ?i s

B

zaﬁ

qum;j-am
o er’;,r} 4
A vl IR A

Signed.

.’
m

g

Administration of . Ministry of Oceans and Fisheries
=t '
Dated this day of. 4 Jun. 2015




B HUEE(mTEA) ey MERE [P H11EMA]
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SAHZ & 2015-18 &
Cert. No. _2015-18

0

G
MutEH4 X2 MH| HASASM
TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGENENT SYSTEM

o g @ =

REPUBLIC OF KOREA
Ol SME ZHEHALZ|T(IM0) Z2lM MEPC.174(58)0f ZE Bl X|2M2| MM QA0 matd ofzhe] Atat
BRI HAYAEERES FYELCH Cfgl, of EMS ool 7|R{El MubE s xa]Aln|
of gtstod RREC .
This is to certify that the Ballast Water Management System |isted below has been exanmined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution
MEPC 174(58}. This certificate is valid only for the Ballast Water Management System referred to below.

MUt s 42l Mol A
Ballast Water Management System supplied by HANLA IMS Co., Ltd.

34 gl oy

Under type and model| designation _EcoGuardian™ System EG1500 and incorporating:
MEtE S 2| MdB|o| B =X}

Ballast Water Management System manufactured by HANLA IMS Co.. Ltd.

Hdf & =TS =t

to equipment/assembly drawing No. _See the Supplement to the Certificate date 4 Jun. 2015
7| B} &H|e| ®H = A}

Other equipment manufactured by HANLA IMS Co., Lid. (Filter)

| 3 FTAETHYF =

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
HAME S

Treatment Rated Capacity 1500 m'/h

Of BASABAL AR HutEYSH2IMuS M8 Mol a4t b|x{stoiof BICH 2HH HAlS
CIAIE A Mo HAISOIAEZTE I AHZS HUZAL Alof MAISojor BhICH Bl HAZOIS

Mt EF FgbEel eloff 7[EalA L EQACtH I HALQEME B o/ob s}

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Bal last
Water Management System at all times. A reference to the test protocel and a copy of the test results
should be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SCUME =H2 of BMe F=2o| 7|a=o] Y&
Limiting Conditions imposed are described in the appendix to this document.

b

- 1 4 N
I B s

Official stamp Signed.

T
Administration of. Ministry of Oceans and Fisheries
e

Dated this day of. 4  Jun. 2015

2t0mm X 297mm][ 2R =EX|(1F) 2200/ m']
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M ggTxaldo] Halgeld £
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

¢ H 2015-18
Certificate No. 2015-18

O

detgseraloulof os AHZnRt SAMAAS AEAlge I ALZIT{1M0) Z Al
MEPC.174(58)0l etefa] =" &l ZdQlu|ct,
Test results and details of land and shipboard tests conducted on the bal last water management system in
accordance with M0 Resolution MEPC.174{58).
b MuE e ol Mo|o| HA
Baltast Water Managemeni System, Type: Filter + Electrolysis
HAxMz| 22
Treatment rated capacity: 1500 m'/h
B Z= AL
Manufactured by  HANLA IMS Co., Ltd.
2. BME3o =5
The Active Substance
Sodium hypochiorite and other Active Substances measured as chlorine (TRO)
A GMSTol HOf ALRBEE IV $AO AP O FAba
Maximum dosage of the Active Subsiance+/Maximum radiation dosage*: _ 9 mg/L
2 BHEEEO AXN ABE(EES W 2Alo AL X ZAlR)
Minimum dosage of the Active Substance=/Minimum radiation dosages: 7.2 mg/L
E35H e &7 _ , _ ,
Substance for Neutralization of the Active Substance Sodium Thiosul fate
4. BIEA =T TRO SE(EE WV WAlo] AL WiEA A 5l8Hs)
Mexximum Al lowable Discharge Concentration of TROx/Permitted renge of radiation dosage* at discharge © 0.2 mg/L
4.1 Z|EL AFSEE (8 2HAIRH
Substances for any other use

T2 3 25 2 9 Hel

r

Ny ho

[#h]

(@]

D = |
Permitted range of temperature and salinity of seawater inlet Not determined
6. SAAE Hul 2o
Summary of the land based test results
6.1 Alglol =& HASoIA|EY| 2
Organization conducting the test _ Korea Institute of Ocean Science and Technology (KI0ST)
6.2 Al E MulgsRaMdu|o| MAX D22
Treatment rated capacity of Ballast Water Management System tested : _ 250 n’/h
6.3 AIEAl 25 o HE wo
Range of temperature and salinity of test water 14.10 ~ 22.40 C / 20.70 ~ 34.20 PSU

6.4 AR @k
Summary of the land based test resulis

6.41 1FL =HA
Condition of High Satinity: ( 33.70 ~ 34.40 PSU )

A Z B Upti‘liea Cu%%ﬁfcn Disc%leﬁgaél %onHtHrz%l fed Disg:!ﬂlaarl; 'Hr}rggézted
fost Tesufte B | e | WE | BE R slE B a0 #2

gPngf{!sm%g%B‘?—'u n%”i%ivi duals/m) | 205,481 | 200,567 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
Joamole 504 L ey iL)%/_%_L) 1,600 | 2,252 | 730 148 | 195 93 0 1 0
I-t!_le'l-tﬂ;&:n[o?phic bacteria{celis/ml.} 9.8E+05 | 2.0E+08 | 2.2E+405 - B ” - T
Egc%ﬁchia col i{ciu/100mL) 1 7 ¢ 1 27 0 ¢ 0 0
Erg (cfu/T00mL) 169 773 0 WIC | TG 15 D 2 0
Vibtio dolirabial1000L) 0 0 0 0 0 0 0 0 0




6.4.2 MEE

x=A

Condition of Low Salinity @ { 20.70 ~ 21.80 PSU )

(8/4)

T8 =7 C OjME[ HiE CHels uE
AlE Ao} Uptake Condition Discharge Control led Discharge Treated
Test results g | EHy [ Ha | BE | A | He | #@F | A | 5>
Mean Max . Min Mean Max . Min. Mean Max . Min.
50um 0[ALO| M=
0rganisms2;30L11ﬁ?individuals/nf) 180,900 | 361,150 | 91,000 5,137 20,622 1,182 0 0 0
10 umof&k 50 pmolgtel ojMlE
Organismsgm <50 um(mdividuals/mL) 1,758 2,805 1,150 156 238 83 0 0 0
8ef 2] of - - - - - -
H_elteromorphic bacter ia{cel|s/mL) 1.3E406 | 3.9E+06 | 1.9E+05
CH &7
Esccl's:erl_ichia col i{cfu/100mL) 3 210 8 & 223 10 3 28 0
PR
Ecn)terc;Eocci(cfu/‘IOOmL) 978 2,480 17 320 1,073 30 0 1 0
H =22 Z 8| 2}
Vibrio cholera{ciu/100nL) 0 0 0 0 0 0 0 0 0

7. MHAE A @of

Summary of the ship-based test resutts
7.1 AlEo] ##E HAZelAET| T

Organization conducting the test :

7.2 Agigta

Place of test :

Busan Techno Park (BIP)

Bal lasting

1%' . Gamcheon{Republic of Korea)

De-ballasting

Donghae(Republic of Korea)

2" . Tolo{Hong Kong)

Tolo(Hong Keng)

3": Gunsan{Republic of Korea)

Gamcheon{Republic of Korea)

7.3 AMlgEl detdaaxe|dol o MAXe gas

Treatment rated capacity of Ballast Water Managemeni System tested :

7.4 AEA PR S FE ¥

Range of temperature and salinity of test water

7.5 AEED o

350

m/h

16.76 ~ 29.62 C [/ 29.70 ~ 33,41 PSU

Summary of the Ship based iest results

ol =

DIXE[ B &

HMais &

T ey v
AlE o} Uptake Condition Discharge Controlled Discharge Treated
Test results g [ #HW [ #H2 | @m [ HG | > | ®@Z | A | 2z
Mean Max . Min. Mean Max . Min. Mean Max . Min.
S5C¢um o|Atel "?(15 =
OrganismSECS’O Unlindividuals/m) 9,042 27,500 2,050 5,187 13,625 1,178 1 3 1
10 umO|AF 50 ymoiske] O|M 2
Organismsgw <56l um Li"ﬁdividuals/mL) 154 226 106 38 80 14 o ! 0
2 2| of
I-Eteromorphic bacteria{cel(|s/nL) 45 100 0 TNTC TNTC 62 TNTC TNTC 31
CH &
Escherichia col i(cfu/100nL) 68 145 8 12 e ! 0 e 0
:&I--;L-T-f-
Fnterococci (cfu/100mL) 13 39 0 7 20 0 0 0 0
=g Z 82}t
Vibrio choleralctu/100nL) 0 0 0 0 0 0 0 0 0
7.6 =2|=st 2 =& A
Physical and water quality conditions
o EX NS NEEEYE EEEEE
(Par'e_im_é_ter) Uptake Condition Discharge Controlled Discharge Treated
go [ = [ =24 | g2 | Ak | #@z | w2 | A | #Hx
Mean Max . Min. Mean Max . Min. Mean Max . Min.
AHE
SI:alllinity(psu) 31.00 33.4 28.70 31.20 33.45 29.30 31.22 33.54 28,58
<=
i
“I.'Eter temp. () 24.40 29.62 18.76 24.90 30.59 18.95 24,34 30.20 18.06
SR g=A 9.7 | 796 | 2.0 - - - - - -
Total Suspended Solids{TSS) (mg/L) ) ) i
ol;(].kl 'I?r"ji E.l_l-_/tah _ _ B _ _ B
ﬁZ‘;: icaate 0rganic%arbon{POC)(mg/L) 1.708 2.465 1.008




{(4/4)

8. &0 Mutmasxa|Muje ZAE ZE
Components |ist of BWMS approved
AFU(Auto Filter Unit), ECU(Electro-Chlorination Unit), NEU(Neutralization Unit), TSU(TRO Sensor
Unit), MCP(Main Control Panel), RCP(Remote Control Panel}, PDU{Power Distribution Unit)

9. &H| 2 g EHHS
Equipment/assembty drawing number of  EG1500

9.1 M=Ate| FHu| 2 =g =M HS

Equipment/assembiy drawing number of 1) AFU{Auio Filter Unit): A1-10000
2) ECU{Electro-Chlorination Unit) E1-10000
3) NEU(Neutralization Unit) N1-10000
4) TSU(TRO Sensor Unit) T1-10000
5) PBU(Power Distribution Unit) M1-E0300
6) MCP(Main Control Panel) M1-E0301
7} RCP(Remote Control Panel) R1-EO300

Rl

9.2 11 grol Ad| @ =g THHHE
Equipment/assembly drawing number _is not applicable

10. H| 12
Remark

10.1 $ SAE 23U 5H2 788
ye

[ ) — ===
This certificate is valid for 5 years from the date of issuance of this certificate

10.2 HHX 2|82 olie] Malggoll thato) Moz Mulo| HAMAI} IS5
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

Y dERE W ol BT, M
|l detol MxB e g oluo

AL

10.3 = o BHEAEO &
HdESAME H slEEME SME WZgn A
This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

A=
Signed.
S Es
Administration of. Ministry of Oceans and Fisheries
=Rt

Dated this day of. 4 Jun. 2015

Official stamp §
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SAMHZ H 2015-19 &
Cert. No._ 2015-19

METEHASA El""|=|| HASASM
TYPE APPROVAL CERTIHCATE OF BALLAST WATER MANAGENVENT SYSTEM
o s o =
REFUBLIC OF KOREA
PC.174(58)0ll LBHE A&l AWl maty ofefel Alst
WaLich ciel, of ZME ofalol J(ME Mutg ezl

of ZAM= ZHESAZ|T(IM0) Z2lM ME
HEaedu| 7t HAVAEEANSE =
ol ststoi =gl

This is to certify that the Ballast Water Management System listed below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidel ines contained in IMO resolution
MEPC 174{58). This certificate is valid only for the Ballast Water Management System referred to below.

MeEtEE Ml deje] Z2A

Ballast Water Management System supplied by HANLA IMS Co., Ltd

g4 3 my

Under type and model designation EcoGuardian™ System EG2000 and incorporating:
Mg s x| Moo H xRt

Ballast Water Management System manufactured by HANLA IMS Co., Ltd

&y ¢ TEEHHE =L

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
7| EF Zd|o A=A}

Other equipment manufactured by HANLA IMS Co., Ltd. (Filier}

AH| 2 ZEEHEHE =i

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
X2 8

Treatment Rated Capacity 2000 m'/h

O FABOISM el NES HADHSH2A M E Sx|8 Huol s 8715j0l0F BTt BE WS
SIAIEAS Ao HNSUABEUZ TN AR J [ZiAL Aloll RIAIE0joF BT Tt HAI&DIE
N7b e FaEel Solol 7 xaA SHEUC 0 HASUEME HeEojor B

A copy of this Type Approvai Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocel and a copy of the test results
should be available for inspection on hoard the vessel. If the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be mads.

selHe =212 of EMel F=o 7|5 USHCEH
Limiting Conditions imposed are described in the appendix to this document.

-1 %L 7
T b

Official stamp Signed.
Fakd
Administration of . Ministry of Qceans and Fisheries
e
Dated this day of. 4  Jun. 2015
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MergESaiz du] HA50A
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

S H 3 2015-19
Certificate No. 2015-19

detyaaxe|dojo Chst AEZDiel Sab-MAAEe] MEBALSHE ZHGAZ|Z(IM0) Z oA
MEPC.174(58)0l wofM = oot
Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with IMO Resolution MEPC.174(58).
1. Metms e @Al
Ballast Water Management System, Type: _ Filier + Electrolysis
HAMelgY
Treatment rated capacity: 2000 m’/h
H| Z= AL
Manufactured by  HANLA IMS Co., Ltd
2. gMgel £5
The Active Substance
Sodium hypochlorite and other Active Substances measured as chlorine (TRO)
A EMERS O AISE(Ee WV 2Ao] H F|Of TAE
Maximum dosage of the Active Substancex/Maximum radiation dosagex: 9 mg/t
2.2 gMEROl AN MBT(EE WV BAS B =K ZA)
Minimum dosage of the Active Substance*/M|n|mum radiation dosage*: _ 7.2 mg/L
3. EEHL EF i R ) . R
Substance for Neutralization of the Active Substance  Sodium Thiosul fate
4. HlEA| =) TRO S8E(Ec UV 2ol ZF Al Z=AIE 328 Y)
Maximum Allowable Discharge Conwntratmn of TRO*/Permltted range of radiation dosagex at discharge @ _ 0.2 mg/L
A Z|EF AFBEE (3l ©A T
Substances for any other use
5. Relal$ol 58 2% U HE WS
Permitted range of temperature and salinity of seawater inlet Not determined
6. SaAE 23 2of
Summary of the land based test resulis
6.1 J\[o-lol oHEl oﬂA|AO!Aio-{7|J_I-
Organlzatlon conductlng the test _ Korea Institute of Ocean Science and Technology (KI0ST)
6.2 ,\|c>45| /\‘IHI'_\E{O:IAX-IEI/\'Iﬂl | x4z_|1x.|a|saak

Mo

.b

Treatment rated capacity of Ballast Water Management System tested : 250 m3/h
6.3 AlEIA 25 gl g Hg
Range of temperature and salinity of test water 14.10 ~ 22.40 C / 20.70 ~ 34.20 PSU

6.4 Aol Qof
Summary of the land based test results

641 Y9 =H
Condition of High Salinity: { 33.70 ~ 34.40 PSU )

Ml s

ol =7 RS
AEZ T} Upt_'l:e Condition D|scharge _Eontre lled Dlscharge Treated
st resulte m | e | W BRI BT RS RE A RR
RO Ol B i cale/m) | 205,481 | 299,567 | 160,417 | 4,498 | B.487 | 2,060 0 1 0
loumoler SoymniBhel old= | 460 | 2,260 | 730 | 148 | 105 93 0 1 0
I-?el-tgellrcr;—nlorphlc bacteria{cells/m ) | 9-BE+05 | 2.0E+06 | 2.26405 - - - " ) -
Esc%le-rmhla coli{cfu/100mL) 1 7 0 i 27 0 ¢ 0 0
s1e (ciu/100aL) 169 773 0 WIC | NG | 15 0 2 0
\l?lf:)lrj:oE c%le?a?cf%b? 00mL ) e 0 0 0 0 0 0 0 0




6.4.2 MEE =H

Condition of tow Salinity : { 20.70 ~ 21.80 PSU )

(3/4)

Fel =A olHe|s HE Mais diE
AlEH D} Uptake Condition Discharge Controlled Discharge Treated
Test results g@ | Hd [ A | "H@ | HH | A= | Bz | Ad | HL
Mean Max . Min Mean Max. Min. Mean Max. Min.
mum<NM°!%=
OrganismsZ%OL—um individuals/m') 180,900 | 361,150 | 91,000 5,137 20,622 1,182 0 ¢ 0
10 umO[ 4+ 50 ymr|Rtel oAM=
Organismsgw <50 um(ﬁdividuais/mL} 1,758 2,805 1,150 156 238 83 0 ¢ 0
sref2fof - _ - _ - -
I-Etemmorphic bacterialcells/mL) 1.8E406 | 3.9E406 | 1.9E+05
&
Escher ichia col i{cfu/100mL) 78 210 8 & 223 10 8 28 0
]
Enterocecci {cfu/100mL) o78 2,460 17 220 1,078 30 0 L 0
slEE| 222}
Vibrio choﬁra(cfuhGOmL) 0 ¢ 0 0 0 0 0 0 0

7. dekAlE #2u @k

Summary of the ship-based test results
7.1 AlEO| £HE HASIAY B
Organization conducting the test :

7.2 A&

Place of test :
1st :

Busan Techno Park (BTP)

Bal lasting
Gamcheon{Republ ic of Korea)

De-ballasting

Donghae(Republic of Korea)

2nd :

Tolo{Hong Kong)

Tolo{Hong Keng)

3rd .

Gunsan(Republic of Korea)

Gamcheon(Republic of Korea)

7.3 AEHE

[ = iy~

Treatment rated capacity of Ballast Water Management System tested :

7.4 MEA 2 9 HE @e

Range of temperature and salinity of test water

7.5 AL et

Merm eS| Mol o] xa 8

Summary of the Ship based test results

350

m/h

18.76 ~29.62 C_/ 29.70 ~ 33.41 PSU

e =AM CoiXz| i E CANels s
S=Fzinl liptake Condition Discharge Controlled Discharge Treated
Test results B | A | > FH@ | A | A4 | "R [ A | A
Mean Max . Min. Mean Max . Min, Mean Max. Min.
50um O|atel ’%ﬂ =
OrganismSE‘gO Lmlindividuals/m) G,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10umol& 50 umo|Btel DM E
Organismsgw <50 um('imﬁdividualos/mi_) 154 226 108 8 & 14 0 ! 0
8rEl| 2| o}
I-Eteromorphic bacteria(cells/mL) 46 100 0 TNTC TNTC a TNTC TATC el
CH&HA
Escﬁ’erl_ichia coli(cfu/100mL) &8 145 18 12 39 1 0 2 0
xk:rr.-,_-.t
Enteracocci (cfu/100mL) 18 39 0 ’ 20 ¢ 0 0 C
Hl 28| 2 282}
Vibria chol%ra ciu/100mL) 0 0 0 0 0 o 0 0 6
7.6 22|z 2 &2 =A
Physical and water quality conditiions
g ol g NEEREE EEEEE
(Parzﬁg}er) Uptake Condition Discharge Control led Discharge Treated
=i =| =l = =Y x4 o el Ef A
Mean Max . Min. Mean Max . Min. Mean Max. | Min.
Hrr
SI::alliniiy(psu) 31.00 33.41 29.70 31.20 33.45 28.30 31.22 33.54 29.58
=25
Wtwaﬁter temp. (C) 24.40 29.62 18.76 24.90 30.58 18.85 24 .34 30.20 18.08
EH oD EIaE
TITE= - - - - - -
Total Suspend‘e:c’:l Sol ids{TSS) (mg/L) 2.7 79.6 2.0
OIII.A“I.‘I?I_7|EI_1-_J‘\_Ek _ _ _ _ _ _
Par ticulate Organic%arbon(POC){mg/L) 1.708 | 2.485 | 1.008
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8. SolE dutggsra|dule] FHE 25
Components list of BAMS approved

AFU(Auto Filter Unit), ECU(Electro-Chlorination Unit), NEU(Neutralization Unit), TSU(TRO Sensor
Unit), MCP(Main Control Panel), RCP(Remote Control Pangl), PDU(Power Distribution Unit)

9. @l ¥ =B zHHZFE

Equipment/assembly drawing number of  EG2000

0.1 MZ=Xe Ao ¥ =3 T HS

Eauipment/assemtly drawing number of 1) AFU(Auto Filter Unit): A1-10000
2) ECU(Electro—-Chlorination Unit) E1-10000
3) NEU(Neutralization Unit) N1-10000
4) TSU(TRO Sensor Unit) T1-10000
5) PDU{Power Distribution Unit) M1-F0300
6) MCP(Main Control Panel) M1-E0301
7) RCP(Remote Contrel Panel) R1-E0300

9.2 O ylof FHl U =B CHHS

Equipment/assembly drawing number is not applicable

10. =2
Remark

10.1 5 SMc Yeda s 5472t s8¢

This certificate is valid for 5 years from the date of issuance of this certificate

10.2 HAXM2 T olale] MalSZo] st M= #Mbio| WM I} JH=dt
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

10.3 5 SMc ZEsHaldulel SHAAH0 SME LIS S22 14 ol Hstm, Mat
HEAY 3 ststEMe ZME UIWn HalMH|E Muto) MAF LEE el ool
™ | == [ =i =
ggsle =zdez il

This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

M o 1L
Signed. ' :

L

Official stamp

Administration of . Ministry of Oceans and Fisheries
2t
Dated this day of. 4  Jdun. 2015
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SMHZ H 201520 &
Cert. No._2015-20

MUHE TR o | ASASAM

TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENVENT SYSTEM
s B o=
~ REPUBLIC OF KOREA
0f ZEAi= =HEGHALZ[F(IM0) Z2AM MEPC.174(58)0l Z&heEl KPR A2l AbM| Q7o walA olefel At
BasMaldo|ot AA/AIEEASE SHELch oiet, of M ool 1A= MurE sl My]|
off gtstod FEEHCE.
This is to certify that the Ballast Water Management System |isted below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMD resolution
MEPC 174(58}. This certificate is valid only for the Ballast Water Management Sysiem referred to below.

A-l HI-.u.4 oi*;(.lﬂ')k-lulol _._:qu

Ballast Water Management System supplied by HANLA IMS Co., Ltd

HAl 3 pEy

Under type and model designation EcoGuardian™ System EG2600 and incorporating:

Mutm s 42| daj o ® =X}

Baltast Water Management System manufactured by HANLA IMS Co., Lid

RO T e

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
7Bl ZH|2] H =&}

Other equipmeni manufactured by HANLA IMS Co., Ltd. (Filter)

| & ZREHHS =t

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
HAME ey

Treatment Rated Capacity 2600 m'/h

of BAZCIFAL AES MUt sl ME|S MG Mejo] B4 bR[slojo} TUC, 2Bl HAIS
CIAEAE M2 HASUMNTEUE DM ALRS MY f I0{I HAIS|ojo} Bucl pial d@Alsols

MZF EF =EHH el S0lol 7| =M LI ActHE T "HASASME HEE0{oF FuCt

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at afl times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. If the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

Sl B 2742 o] BMe 2ol 7|20 YBLCH
Limiting Conditions imposed are described in the appendix to this document.

75 y { Jam A
2

A O
Signed. '
oy
Administration of. Ministry of Oceans and Fisheries
=t
Dated this day of. 4 Jun. 2015

Official stamp

210mm X 297mm[ 2 Z=EX[(15) 2200/ m']
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NergES e M| S84 500N %5

SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

£ ¢S 2015-20
Certificate No. 2(15-20

MGl dulol OE AHHRAY [A-MAAMEC MEAEES  2HHAZITR(INO)

MEPC.174(58)0) tefa] &=l zZigle ),

2 2| M

Test resuits and details of land and shipboard tests conducted on the ballast water management system in

accordance with IMO Resolution MEPC.174(58) .
1. AubE s =52l Mujo] ¢4
Baliast Water Management System, Type: _Filter + Electrolysis
YAz g
Treatment rated capacity: 2600 w'/h
H A
Manufactured by  HANLA IMS Co., Lid.
2. BNMBXo =8
The Active Substance
Sedium hypochlorite and other Active Substances measured as chiorine (TRO)
1 BM2ol A AABZ(EE WV WA B 2 ZARR
Maximum dosage of the Active Substances/Maximum radiation dosagex: 9 mg/L
2.2 GMSEl &x ASIY(EE IV WMo A N FAl)
Minimum dosage of the Active Substancex/Minimum radiation dosage: 7.2 mg/L
3. =M 557
Substance for Neutralization of the Active Substance Sodium Thiosulfate

4. HIZAl O] TRO ST(EE V 2A9 AP HIEA| FAZ 5 EHY)

M

Maximum Al lowable Discharge Concentration of TRO+/Permitted range of radiation dosage* at discharge @ _ 0.2 mg/L

4.1 7|Ef ALZE3! (6] ZAITH
Substances for any other use

5. RUMFSl 38 25 I HE sl

Permitted range of temperature and salinity of seawater inlet Not determined

6. S&AE 2ol ot
Summary of the land based test results
6.1 A0l pAllEl HASolAlE7| 2

Organization conducting the test Korea Institule of Ocean Science and Technology (KIQST)

6.2 AlEE Mutgeolde|o Hzxalgat
Treatment rated capacity of Ballast Water Management System tested : 250 mi/h
6.3 AlEA 25 2 HE He

Range of temperature and salinity of test water 14.10 ~ 22.40 °C / 20.70 ~ 34.20 pPsSU

6.4 AlEE 0} Ref
Summary of the fand based test results
6.41 18 =A
Condition of High Salinity: { 33.70 ~ 34.40 PSU )

AlEZa} Upti’ieﬂ Coar’l:a?jtion Discilﬁgae! AonHtHr‘%cl fed Dis?lie?rlg_t %ﬁgted
gpgg”%mgg%g?—'u m%%ivi duals/m) | 205,481 | 209,567 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
J0umole 604 'ﬁ?nﬁ%.ﬂajf'ﬂé/ﬁ) 1,600 | 2,252 | 730 148 195 93 0 1 0
%Ltglcﬂo?phic bacteria(celis/ml) 9.8E405 | 2.0E+06 | 2.2E405 - - - - - -
Egc%ﬁchia coli{cfu/100mL) ! 7 0 n & 0 0 0 0
g (ciurtoom) 169 773 0 WIC | WNTC 15 0 2 0
\?i %oalcﬁlfﬂa%lclﬁaubmom) 0 0 0 0 0 0 0 0 0




6.4.2 MHE =

Condition of Low Salinity : { 20.70 ~ 21.80 PSU )

(3/4)

Fo =A olHel & el &
AlEZ D) Uptake Conditicon Discharge Control [ed Discharge Treated
Test results Hd | of E= B2 Z e |4 Hod =0} = P
Mean Max. Min Mean Max . Min. Mean Max. Min.
50um o|Atel é#i =
Organismsz%o um{individuais/m) 180,900 | 361,150 | 91,000 5,137 20,622 1,182 0 0 ]
10 umO[AF 50 ymo|Ctel ajAle
Organisns =10 <50 um( individuals/n) 1,758 | 2,805 | 1,150 156 238 8 0 0 0
SrE|| 2] of - - - - _ -
I-Eieromnrphic bacteria(cells/mL) 1.9E+06 | 3.9E406 | 1.9F+05
&=
Escher ichia col i(cfu/100mL) & 210 8 & 223 e 8 28 0
FIE=Te]
ﬁterésocci(cfuMGOmL) 978 2,480 i7 320 1,073 30 0 1 0
HlEiE45251EQE}
Vibrio choleral cfu/100mL) 0 0 0 0 0 0 0 0 0

7. HEAE I o

Summary of the ship—based test results
7.1 AlEo| HE wASIAIT| B

Organization conducting the test :

7.2 A|HEA

Place of test :

Busan Techno Park (BTP)

Bal lasting

1% :  Gamcheon{Republic of Korea)

De-ballasting

Donghae(Republ ic of Korea)

2" : Tolo(Hong Kong)

Tolo{Hong Kong)

3%: Gunsan(Republic of Korea)

Gamcheon{Republic of Korea)

7.3 Alg=l

7.4 MNEA 25 2 @ W

Range of temperature and salinity of test water

7.5 Algd 2of

Mutg g el Moo B2l g2
Treatment rated capacity of Ballast Water Management System tested :

350

m*/h

18.76 ~ 20.62 ¢/ 29.70 ~ 33.41 PSU

Summary of the Ship based test results

EESZ) EEEEEES EEEEE
AlEFq} Uptake Condition Discharge Control led Discharge Treated
Test results o | #Hof [ AL | Bd | Ao | #x | ®wp | 2d | FHa
Mean Max . Min. Mean Max . Min. Mean Max . Min.
50lJm O|Alo] Al S
OrganismSE%O'_um?individuals/m') 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 umo| &t 50 ymo|okel OjM =2
Organisms =10 <40 um( mdividuals/mL) 154 226 106 5 80 4 0 ! ¢
g"‘FE-" £ O{- 45 100 0 INTC TNTGC 63 INTC TNTC 31
Heteromorphic bacteria{cel/s/mL)
L& .
Escher ichia coli{ciu/100mL) 68 145 18 12 5 ! 0 2 0
B3R
éﬁteréEocci(cfu/iOOmL) 13 % ¢ 7 20 0 0 0 0
H B3| 2 ZEa| 2}
Vibrio choﬁgra(cfu/100mL) 0 0 0 0 0 0 0 0 0
7.6 2238 o 3 =7
Physical and water quality conditions
e EXTESZ) NEEEXE EEEEE
(Parzﬁgker) Uptake Condition Discharge Controlled Discharge Treated
Ho eS| | A =y [ E| A Ho E= oA
Wean Max Min. Mean Max . Min. Mean Max. Min.
o =
P
SD3|Ih|ty(;)SU) 31.00 33.41 29.70 31.20 33.45 28,30 31.22 33.54 29.58
2
J .
V:'Eter temp.(C) 24 .40 29.62 18.76 24.90 30.56 18.85 24.34 30.20 18.06
=H o 5 Riar
TITE== - - - _ — -
Total Suspended Sol ids(T88)(mg/L) | 227 | 796 | 2.0
QA 27| ElA S
= TT - - - - - - -
Particulate Organic Carbon(POC)(mg/L) 1.703 2.485 1.008




8. S8 dumEsHlLEe THE B2
Components |ist of BWMS approved

AFU{Auto Fifter Unit), ECU(Electro-Chlorination Unit), NEU(Neutralization Unit),
Unit), MCP{Main Control Panel), RCP(Remote Contrel Panei), PDU{Power Distribution Unit)

9. &yl 2 =F THHS
Equipment/assembly drawing number of _ EG2600

9.1 M=Xte| &u] 2 =8 50 HSF
Equipment/assemb |y drawing number of 1) AFU{Auto Filter Unit): A1-10000

(4/4)

TSU{TRO Sensor

2) ECU(Electro—Chiorination Unit) E1-10000

3) NEU(Meutralization Unit) N1-10000

4) TSU(TRO Sensor Unit) T1-10000

5) PDU(Power Disiribuiion Unit) M1-FG300

6) MCP{Main Control Panel) M1-E0301

7} RCP{Remote Control Panel) R1-F0300

9.2 1 Hfo] Ad| 2 =2 ZToiHE
Equipment/assembly drawing number is not applicable

10. H|2
Remark

10.1 & SME YoYd=EHe o7 #Ed
5 yea

This certificate is valid for & rs from the date of issuance of this certificats

10.2 A X2|&e o|atef X2 S0l tisto] M= #uje WHMX| 7} JisE
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

671 & olLfof

10.3 & SME TWesHadee] BHAH0| SAS LIS S2RE 14 oy BASD, M4
ABAIS U BEHEMS BAE UILD Haldels Mo MAE <HE
B m7HoR wuE

This certificate has been issued under the condition that environmental test shall be

fulfilled satisfactorily within 1 year from the daie of issuance of this
and shipboard test and chemical analysis shall be fulfiiled satisfactor
months from the date of first installation onboard a ship

My
Signed.

Official stamp

certificate,
ily within 86

Sione
e

Administration of . Minisiry of Oceans and Fisheries

=t
Dated this day of. 4  Jun. 2015
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SAHE A 2015-21 &
Cert. No._ 201521

o ES

MUtH S AR MH] HASUSH

[ N = 31 1O b

TYPE APPROVAL CERTIFCATE OF BALLAST WATER MANAGENENT SYSTEM

o s 2 =
REPUBLIC OF KOREA

ol SMe =H A7 T{IMO) Z2lM MEPC.174(58)0l Z&E K& A e MMl malM ofgie| et

B pxe|MduTt HAVAEEAJAS S SYehoh oiet, o] SME ofeflof 7|ME Mutmsi4=id2| M|

o #tsto]l REEUCH

This is to certify that the Ballast Water Management System listed below has been examined and tested in

accordance with the requirements of the specifications contained in the Guidelines contained in IMD resclution

MEPC 174{58). This certificate is valid only for the Ballast Water Management System referred to below.

MutE 8452l dl o BZAt
Bal last Water Management System supplied by HANLA IMS Co., Ltd.

Al O oo

< 71 -~ = O

Under type and model designation FEcoGuardian™ System EG3000 and incorporating:
derdaexaldd| e MEA}

Ballast Water Management System manufactured by HANLA iMS Co., Lid.

Ad| 2 =BEHHS =L

to equipment/assembly drawing No. See the Suppiement to the Certificate date 4 Jun. 2015
7|6t =9 ®ZA;

Other equipment manufactured by HANLA IMS Co., Lid. (Filter)

Zul F XEEHE G =

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
HAME| S

Treatment Rated Capacity 3000 m/h

of HASUBAMe AlRE MUBHSHEIMuE MAF Mulof Bab blxslofol BUCH BB HAS
IMEAE ML, HASUAHBIR DM ALZS MEZ AL Alo| FAl=|ofo} BhiCh BrY, HAlzelz

M2t B FaEe| Solof 7 EsiAM W EcH O HALASME = ojob shfch,

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be avaitable for inspection on board the vessel. If the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SolH B A of ZMe| £Bo| yjslof Y,
Limiting Conditions imposed are described in the appendix to this document.

M
Signed.
=
Administration of . Ministry of QOceans and Fisheries
=t

Dated this day of. 4  Jun. 2015

FEE:

Official stamp

210mn X 297mm[ 2 Z=EX|(15) 220g/ ]
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HNetgES e dh] GABON =8
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

seod s 2015-21
Certificate No. 2015-21

Merggsxo|dajol et A"Zotel Sab-MalAgle] MEArES  ZHEISAZI(IM0) ZelM
MEPC.174(58) 0l f2tA el E et

Test results and details of land and shipboard tests conducted on the bal last water management system in
accordance with MO Resolution MEPC.174(58) .

1. Metmsis g2 Mool sy
Ballast Water Management System, Type: Filter + Electrolysis
HdHMalsE
Treatment rated capacity: 3000 m'/h
M = Af
Manufactured by  HANLA IMS Co., Ltd.
2. MEZEe BF
The Active Substance
Sedium hypochlorite and other Active Substances measured as chlor ine {TRO)
g EYSE9 Ho) AMZR(EE WV Ao AL O ZAED
Maximum dosage of the Active Substances/Maximum radiation dosage*: _ 9 mg/L
2 2SR A ALSEHIEE UV Ao B2 K ZALE)
Minimum dosage of the Aclive Substancex/Minimum radiation dosage*: _ 7.2 mg/L
3. Zalxe| E= , ,
Substance for Neutralization of the Active Substance Sodium Thiosulfate
4. BISAL FCO| TRO SE(FEE W WAL AP HlEA| ZAR 5|29 %) ,
Meximm Af lowable Discharge Concentration of TROx/Permitted range of radiation dosage* at discharge © 0.2 mg/L
4.1 7Bl ALS S () =HA|DH)
Substances for any other use
. el e 2 2 g9r He
Permitted range of temperature and salinity of seawater inlet Not determined

RN

(@)

6. FMAYE Zof 29

Summary of the land based test results
6.1 ABI0] 8ISl o A|£01A|57| Bt

Organization conducting the test  Korea Institute of Ocean Science and Technology (KI10ST)
6.2 AlEE MuHSSXE|ME| o] MAXE2

Treatment rated capacity of Ballast Water Management System tested @ 250 w'/h
6.3 AlgAl 22 3 g5 B

Range of temperature and salinity of test water 14.10 ~ 22.40 'C / 20.70 ~ 34.20 PSU
6.4 AlEAD Qof

Summary of the land based test results
6.4.1 J¥E =H o

Condition of High Salinity: ( 33.70 ~ 34.40 PSU )
F=2f A ciX2f U= el b &
NEER! Uptake Condi1ion Discharge Lontrol led Discharg—g Treated
Test Tesulis = = & A =3 = A =R = E[ A~
Wean Mell)EH M { n. flean M;E:l M ! n. Mean M:laEH M !n .

50 um O|Atol M=
Orggnismsggo um(#i%ividuais/nf) 205,481 | 298,567 | 160,417 | 4,498 8,487 2,060 0 1 0
10 umo[ 4k 50 yme[atel n|M=2
ol U T AR | 1o | e | 0 | [ e | w | o | 1|
HtE|| 2|0 _ . _ - - -
J-I_e'teromlorphic bacteria(cells/mL) §.8E+08 | 2.0E+06 | 2.2E+405
s '
Egcﬁar"fchia coli(cfu/100mL) ! 17 0 1 2 0 0 0 0
=T
Ifﬁ’tjtococc i{cfu/100mL) 169 773 0 TNTC TNTC 15 0 2 0
HEale Zga
Vibrio choie?a(gfubwc)mu 0 0 0 0 0 0 0 0 0
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6.4.2 X|gx =A
Condition of Low Salinity : { 20.70 ~ 21.80 PSU )

Fol =AM o olMels i E CAEle "=
AlEAHT) Uptake Condition Discharge Controlled Discharge Treated
Test results Bo | Al oz #@F | s [ g2 | wF [ #=Hd | 55
Mean Max. Min Mean Max . Min. Mean Max . Min.
50 um O[AFol A2
Orggnismsz%’o um?individuals/m‘) 180,900 | 367,150 | 91,000 5,137 20,622 1,182 0 0 0
10umo| & 50 yma|Rkel DjM =
Orggnisnsgw <50 pm(individuals/mL) 1,758 2,805 1,150 158 238 83 0 0 0
atg) 2] of - - - ] _ -
I-?;teromorphic bacterialcel |s/nL) 1.3E406 | 3.9E+06 | 1.9E+05
o &+
Escﬁ:arl—ichia coli(cfu/100m.) 73 10 8 [ 223 10 3 2 0
Hyd
E:terocncci(cfu/100mL) 878 2,460 17 320 1,073 30 0 1 0
H| 22| 2 g 2|
Vibrio croleralcfu/100mL) ¢ 0 0 0 0 0 0 0 ¢
7. Mkl o @t
Summary of the ship-based test results
7.1 AIB{O] SEE WAILOIAET| B
Organization conducting the test : Busan Techno Park {BTP)
7.2 MEER
Place of test : Ballasting De~bal lasting

1% :  Gamcheon{Republic of Korea) Donghae{Republ ic of Korea)

2™ : Tolo{Hong Kong) Tolo{Hong Kong)

8" Gunsan(Republic of Korea) Gamcheon(Republic of Korea)

7.3 ARE dutEssxa|du|o] MR

Treatment rated capacity of Ballast Water Management System tested : 350 m’/h
7.4 AlEA 25 3 o gigf ]

Range of temperature and salinity of test water 18.76 ~ 29.62 C /[ 20.70 ~ 33.41 PSU
7.5 gz 20

Summary of the Ship based test results

Zol x=AH _ olM2{= Bl & CMels uE
Al Zn) Uptake Cendition Discharge Control led Discharge Treated
Test resuits go | 2o | A | ®5E [ Ao | g [ ®mF [ A0 | fga
Mean Max . Min. Mean Max . Min. Mean Max . Min.
50um ojatel ME
OrganismSZ%,O um?individuals/m‘) 8,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 umOfAF 50 ymo[2tel O|M S
Organisszls§10< um(mdli_viduals/mL) 154 226 106 38 £Y 14 0 1 0
HhEf| 2 of
f-Eteromorphic bacter ia(ce! | s/nL) 45 100 0 TNTC TNTC 63 INTC TNTC 31
CH &7
Escherichia coli{cfu/100m) 68 145 8 12 ® ! 0 2 0
A
Enteracocc (cfu/100mL} 18 39 0 7 20 0 0 0 ¢
H 2D 2Z 2}
Vibrio choleralcfu/100nL) 0 0 0 ¢ 0 0 0 0 0

7.6 22l U +H =
Physical and water quality conditions

o Zol =7 REEEXE EEEEE
(Paer—é—ter) Uptake Condition Discharge Control led Discharge Treated
Ha 2| LY ES oo =| T4 = A B o | &4
Mean Max . Min, Mean Max. Min. Mean Max Min.
o —
[ il
Salinity(psu) 31.00 33.M 28.70 31.20 33.45 29.30 3t1.22 33.54 29,58

=T
Water temp.(C)
EHO =X =f
TIT= _ _ _ _ _ -
Total Suspe?dga Solids(T8S) {mg/L) 29.7 79.6 2.0
QRN ST B
Particulate Organic Carbon{POC){mg/L)

24.40 29.862 18.76 24.90 30.59 18.95 24.34 30.20 18.086

1.703 2.465 1.008 - - - - - -
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8. ol MurHasHa|dule ZHE 2=
Components list of B#WMS approved
AFU(Auto Filter Unit}, ECU(Electro—Chlorination Unit), MNEU(Neutralization Unit}, TSU(TRO Sensor
Unit), MCP(Main Control Panel), RCP(Remote Control Panel), PDU(Power Distribution Unit)

9. ¥8| & =Y oS

Equipment/assembly drawing number of  EG3000

91 M=EXe] &y 2 =@ M HE

Equipment/assembly drawing number of 1) AFU{Auto Filter Unit): A1-10000
2) ECU(Electro—Chlorination Unit) E1-10000
3) MEU(Neutralization Unit) N1-10000
4) TSU{TRO Sensor Unit) T1-10000
5) PDU{Power Distribution Unit) M-ED390
6)_MCP(Main Control Panel) M1-EG301
7) RCP(Remote Control Panel} R1-E0300

9.2 1 5ol BH| Y =Y ZHHE
Equipment/assembly drawing number is not applicakble

10. 8j12
Remark

10.1 5 SMc YIUY2LH 547t REF

This certificate is valid for 5 years from the date of issuance of this certificate

10.2 AM2IEE olatel A2 Sqol thstod Msx Mulo| HWBMR I} FHs3
Several Electrolyzer Chambsrs can be installed in parallel for higher flow rates.

10.3 & SA= BatRaldolel BRSOl ZAE LT H2HE 19 ol AT, M4
HEANE 2 S32M2 ZME 32D Haldes Mubol Mx3 L2e eMY olyof
S7dsle T7ioz wuy

This certificate has been issued under the condition that environmental test shall be
tulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

““?”q% sy ?}’
Signed. L m L .
F R
Administration of. Ministry of Oceans and Fisheries
=t
Dated this day of. 4 Jun. 2015

Official stamp
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SAHS M 2015-22 &
Cert. No._ 2015-22 /
i o
MUHE AN ME HASUEM
TYPE APPROVAL CERTIFICATE OF BALLAST WATER hﬂﬂ\!ﬂl\(iiihﬂlible SYSTEM
o ol =

REPUBLIC 0F KOREA
Ol BM= ZHEHAZIT(IMO) ZolA MEPC.174(58)0f Z B2l X&M< HHI 2ol wh2lA otzlifef Mt
Hasxe|deirt JAHVAEEUEZSE sYehct. cfet, ol SMe otallol 7| K= MUbE &4 alady|
of gtsted FE B L
This is to certify that the Ballast Water Management System listed below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution
MEPC 174{58). This certificate is valid only for the Ballast Water Management System referred to below.

A‘EH}-J& o:lAI.IEIA"Hj'OI _n_-:l‘-x|.

Ballast Water Management System supplied by HANLA IMS Co., Lid.

4 9 DUy

Under type and mode| designation EcoGuardian™ System EG4000 and incorporating:
MetE e =2l Mo & £}

Ballast Water Management System manufactured by HANLA IMS Co., Ltd

Aol 3 FTRTHHS =2

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
ZIEF Eolof A = AL

Other equipment manufaciured by HANLA IMS Co., Ltd. (Filter)

Z| 3! FRIEEHS =t

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
MAxe T

Treatment Rated Capacity 4000 m'/h

of HAIZOIEM AlZS MuHESH2lMulE Mxls ﬂ“—.*OJI shab u[xIBtofoF BUCH M HAS
SIABAZ MOt HASOUAHARLTA ALRS MOZAL Alof HAISOjoF BHLICE Brel, WAIZOIZ

M2t EF FetEo] solof 7| =aiAM Ll EActyE o @A ﬁ_oH_u HEE oo} gt

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SOIH B =S 0] BAe =20 7|£50] YuC).
Limiting Conditions imposed are described in the appendix to this document .

. g
RE v
Signed.
Fpha
Administration of . Ministry of Oceans and Fisheries
=
Dated this day of. 4  Jun. 2015

Official stamp

210mm X 207mm[ B EEX[(1E) 2200/ ]
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HetgaTrzlds| GAZ0M 55
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s H=z 2015-22
Certificate No. 2015-22

MUl 2| dulol] fEt AlFHZoRel So-MANAES AEAlEIS SH AT T(IM0) ZelM
MEPC.174(58)0l wiets e = zdeiu o),
Test results and details of land and shipboard tests conducted on the bal last water management system in
accordance with IMO Resolution MEPC.174(58) .
1. Mutssaxial Moo &4

Ballast Water Management System, Type: Filter + Eiectrolysis

=R R,

Treatment rated capacity: 4000 m'/h

H| z= Al

Manufactured by  HANLA IMS Co., Ltd.
2. HMER EF

The Active Substance

Sodium hypochlorite and other Active Substances measured as chlor ine (TRO)

T EYEE0 A ALZIEE WV SAlS B =0 ZALE
Maximum dosage of the Active Substance*/Maximum radiation dosage*: O mg/L
2 US| AX ABT(EES WV WA9 AL M A
Minimum dosage of the Active Substance*/Minimum radiation dosagex: __ 7.2 mg/L
. BRI BF _ ,
Substance for Neutralization of the Active Substance Sodium Thiosulfate
4, BEA HO§ TR0 SE(ES UV HHAIQ] AR djEA| ZEAME FEH2)
Maximum Al iowable Discharge Concentration of TRO*/Permitted range of radiation dosager at discharge : 0.2 my/L
4.1 7|Ef ALZE A (5 2A|BH)
Substances for any other use
5. RS 52 22 2 HE WS
Permitted range of temperature and salinity of seawater inlet Not determined
. SAAIE A 2o
Summary of the fand based test results
1 AEO] FHE HALQIAIEY| 2
Organization conducting the test Korea Institute of Ocean Science and Technology (KIQST)
2 MEE MutEEagialdulo HAX | 8
Treatment rated capacity of Ballast Waier Management System tested : 250 nm’/h
BAMEA 25 g gz Hy
Range of temperature and salinity of test water 14.10 ~ 22.40 C / 20.70 ~ 34.20 PSU

4 AEED Qof

Summary of the land based test results

A1 295 x=A
Condition of High Salinity: ( 33.70 ~ 34.40 PSU )

iy

[T ]

o

L2 TR = B o B = ]

G O

AlE D} Uptjclzé% Coﬁy%ﬁion Discuhlajygaej_&nutHr%l led Dis§ﬁ§J$ ‘?}lie%ated
fest resulle B | W | W BR RS mE| BE ] A0 g2

gpggnfflsmgf%‘f’-'u BE il /u) | 205,481 299,667 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
JOHmolE 504 "L':r‘nﬁ'—rfd?{” gui;%f%) 1,69 | 2,252 | 730 148 | 195 93 0 1 0
!-Tie%tEjlrcinalJ(}?ghic bacter ia(cel ls/mL) 9.8E405 | 2.0E406 | 2.2E+05 B - " B B -
E efnia col i (efu/100mL) ! 17 0 1 al 0 0 o | 0
Boa it o0t ) 169 | 773 0 wie | Wi | 15 0 2 0
Vi %Ecﬁ%ie%?ﬂiaubmom) 0 0 0 0 ¢ 0 0 0 0
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6.4.2 Mg =7
Condition of Low Salinity : { 20.70 ~ 21.80 PSU )

=gl =A _ DiMaig HlE Ml HiE
A& AR} Uptake Condition Bischarge Control led Bischarge Treated
Test results g 2l | A "R | EHd | 2 | #HF [ Hd | FHa
Mean Max . Min Mean Max, Min. Mean Max . Min.
50pum 0!AI~O| AR S
Organismszcgol_um?individualsfm') 180,900 | 361,150 ¢ 91,000 5,137 20,622 1,182 0 0 0
10 umol&t 50 umo|Btel OjM =
Organismsg‘m <50 um(ﬁd'ﬂ'iduals/mL) 1,758 2,805 1,150 156 238 82 0 0 0
SHE 2 of - - N - .
I-i_e'teromorphic bacterialcsl Is/mL) 1.8E406 | 3.06406 | 1.0E+05
CH &
Escher ichia coli(efu/100mL) 3 210 8 & 223 10 8 28 0
AR
Ecn’teréEocci (cfu/A00aL) 978 2,460 17 320 1,073 20 0 1 0
HEZ[2ZEHE
Vibrio choleralcfu/i00nl) 0 0 ¢ 0 0 0 0 0 0

7. MakAIE 23 2o
Summary of the ship-based test results
7.1 AlEo] SHE HAISAAET R

Organization conducting the test : _ Busan Techno Park {BTP)
7.2 AMEEA
Place of test : Bal lasting De-ballasting
1! Gamcheon(Republic of Korea) Donghae(Republic of Korea)
2™ : Tolo(Hong Kong) TolofHong Kong)
3" : Gunsan{Republic of Korea) Gamcheon{Republic of Korea)

7.3 AlRE MulgEpx2lAo]e AR

Treatment rated capacity of Ballast Water Management System tested : 350  m'/h
7.4 AMEA B2 2 HE e

Range of temperature and salinity of test water 18.76 ~ 29.62 C [/ 29.70 ~ 33.41 PSU
7.5 A8 29

Summary of the Ship based test results

e =H _ olxele sl & C ME|l " E
AlEZ T} Uptake Condition Discharge Control led Discharge Treated
Test results @p [ 2k [ a2 | ma [ &t | &= | "z | =g | Hx
Mean Max. Min. Mean Max . Min. Mean Max. Min.
50um O|Abo[ M
OrganismSZ?OL—um?individuals/m’) 8,042 | 27,500 | 2,050 5,187 | 13,625 | 1,175 1 3 1
10 umOlAF 50 pmp|2He] 0|ME
Organisms =10 <50 um individuats/al) 154 226 108 38 80 14 0 ! ¢
Href 2] of
I-Eteromorphic bacterja{celis/mL) 45 100 0 TNTC TNTC & TNTC NTC 3t
CH&EF
Escﬁ;;_ichia coli{cfu/100mL) 68 145 18 12 39 1 0 2 0
ApR
éﬁteréEocci(ciuﬁOOmL) 3 39 0 7 2 0 0 0 0
HEZ| 228 2}
Vibrio cholera({cfu/100mL} 0 0 0 0 0 0 0 0 0

7.6 =2|&E Y =& mH
Physical and water qualiiy conditions

e =g =4 NEEREE B
(P rIErn_é—ter) liptake Condition Discharge Control led Bischarge Treated
@ Ha | A | a2 ®HZ | Ao | #Hx | @z | & | &>
Mean Max. Min. Mean Max . Min. Mean Max. Min.
o=
[ [
Salinity(psu) 31.0C 33.4 28.70 31.20 33.45 29.30 31.22 33.54 29.58

2T

Water temp.(C)

sEeeND

Total Suspended Solids{TSS)(mg/L}
RIAbM BV B E

Particulate Qrganic Carben{POC){mg/L)

24 .40 29.62 18.76 24.90 30.59 18.95 24 .34 30.20 18.06

1.703 2.4685 1.008 - - - - - -
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8. &¢olg A—|l:ll_u.40:| I-|E_|Mti|0f S| % ==
Components |ist of BWMS approved

AFU(Auto Filter Unit), ECU(Electro-Chlorination Unit), NEU(Neutralization Unit), TSU(TRO Sensor
Unit), MCP(Main Control Panel), RCP(Remote Control Panel}, PDU{Power Distribution Unit)

9, Au| 8 =2 zHHS
Equipment/assembly drawing number of  EG4000

9.1 ®H=AQ| Al 2 =@ £ HE

Equipment/assembly drawing number of 1) AFU{Auto Filter Unit): A1-10000
2) ECU(Electro-Chlorination Unit} E1-10000
3} NEU(Neutralization Unit) N1-10000
4) TSU(TR) Sensor Unit) T1-10000
5) PDU(Power Distribution Unit) M1-E0300
6) MCP(Main Control Panel) M1-E0301
7) RCP(Remote Contral! Panel) R1-E0300

0.2 3 el Fu| A =g THHE
Equipment /assemb|y drawing number _is not applicable

10, B[
Remark
10.1 & EA&s Y22 HE| 57 F&EE
This certificate is valid for 5 years from the date of issuance of this certificate

10.2 HAXNC| Y o[ate| x|S0l tlsto] Fafl= Mujo HHAMX I} J1s5E
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

10.3 & SME Basic|ladu|e SHEAIEH0| BAME wZue 2l 19 oy g4sta, Mak
ASAE 2 3istEM2 EME U2 Ho|lAdejS Muto] Mxist SEE 67HE oo
st =Ho2 W E
This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilied satisfactorily within 6
months from the date of first installation onboard a ship

w1
71 A1
. N s 6
Official stamp Signed.
SRt
Administration of. Ministiry of Qceans and Fisheries
7t

Dated this day of. 4  Jun. 2015
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SAHS M 201523 ©
Cert. No.__2015-23

MHEFT S 2 5 EIMHI SAISOIS M

1O e

TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENENT SYSTEM
s o =
REPUBLIC OF KOREA

of EM= FHSHAIZ|T(IMO} Z oM MEPC.174(58)0| Z &= X[ & Ae| AlM 2210 wl2tA] ofajel Aet

Barre|du|ot dA/AMEEAEE SYEHOL ook, of M= olgioll Z[AHE M et si4x 2| My|

of gtatod R

This is to certify that the Ballast Water Management System |isted below has been examined and tested in

accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution

MEPC 174(58) . This certificate is valid only for the Ballast Water Management System referred to below.

HelgasHa|du|e] St

Ballast Water Management System supplied by HANLA IMS Co., Ltd

84 2 Dy

Under type and model designation EcoBuardian™ System EGSO0D0 and incorporat ing:
deEtE g Rl due| FHz=A

Ballast Water Management System manufactured by HANLA IMS Co., Litd.

| I =RTHHS =L

to equipment/assembly drawing No. See the Supplement to the Certificaie date 4 Jun. 2015
71t Fdle| M =At

Other equipment manufactured by HANLA IMS Co.. Lid. (Filter)

Fd| Y =REHHS =

to equipment/assembly drawing No. See the Supplement to the Certificate date 4 Jun. 2015
HAXM| B

Treatment Rated Capacity 6000 m'/h

of BASOAIBAS AHRS MUBEAHA Mol Mash Mujol 54 b xI5koiof E‘LIEF. BE iz
SIAIBA YA ot HASOIAHAE DA ARS MEZAAL Ao FAISo{oF Bct, Btel HAZIS
Aot EL FaE el Solof MM WHEUCHH 1 HASASHE HEEofo} & L-u:r

A copy of this Type Approval Certificate, should be carried on board a vessei fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. If the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SolH e =HE o EMe =20 7|&=H0 A&
Limiting Conditions imposed are described in the appendix to this document.

| .
e ‘ @ (}.?9:

Official stamp & Signed.
Fary
Administration of. Ministry of Gceans and Fisheries
=t
Dated this day of. 4  Jun. 2015

210mm X 297mm[ 2 =EX[(1F) 2209/ m]
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HelgESAEdn AN =5
SUPPLEMENT TO THE TYPE APPROVAL CERTIF|CATE OF BALLAST WATER MANAGEMENT SYSTEM

= o H 5 2015-23
Certificate No. 2015-23

HYgHsMaldulol ofgt AFBDer SA-MAA|HO| MEAlge =AHSHARZ|T(IMO) ZHelM
MEPC.174(58)0fl hefa] S8 & 24Qiuic).

Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with IMO Resolution MEPC.174(58). .

1. MEEE x| Adu] o] &4
Batlast Water Management System, Type: Filter + Electrolysis
HXHE 2S5
Treatment rated capacity: 6000 m'/h
K Z= AL
Manufactured by  HANLA IMS Co., Lid.
2. B8 EH0 BF
The Active Substance
Sodium hypochlorite and other Active Substances measured as chlorine (TR0}
A EY=FO| o) ALZB(EFE W 2Alo AL FO =AM
Maximum dosage of the Active Substance/Maximum radiation dosage*: __ 9 mg/L
2 EM=HO FX ASE(EE V 2AlS AP A AN
Winimum dosage of the Active Substancex/Minimum radiation dosage*: _ 7.2 mg/L
3. =ElHe &5
Substance for Neutralization of the Active Substance  Sodium Thiosulfate
4. BIEA H TRO S=(SEi= Y HHAIO| L ui&SA| KA SZH9)
Maximm Al Jowable Discharge Concentration of TRO+/Permitted range of radiation dosage* at discharge © 0.2 mg/L.
4.1 7|Ef AFS2E (AT
Substances for any other use
5. RUMPO 52 2% 2 H Wy
Permitted range of temperature and safinity of seawater infet Not determined
6. SAAY Zof of
Summary of the land based test results
6.1 AE{0| #8E B AZ0IAET| 2
Organization conducting the test _ Korea Institute of Ocean Science and Technology (KIQST)
6.2 Mald Metmsixp| e MAX 82

AT S ]

Treatment rated capacity of Ballast Water Management System tested : 250 m¥/h
6.3 AISIAl 22 5l g ¢
Range of temperature and salinity of test water 14.10 ~ 22.40 T / 20.70 ~ 34.20 PSU

6.4 AlEldn ook
Sumﬁ%?? of the land based test results
6.4.1 0789 g =H
Condition of High Salinity: ( 33.70 ~ 34.40 PSy )

AlEAD} Um;’ﬁé’:! Coﬁ:%ﬁion Discuhlaa?gil —Jé&onutHr%l fed Discigaarlgt %ﬂe%ted
et results R | B W | BEEY p= R i gz

g%gn'{‘smgg’%gﬂu #i%ividual s/m) | 205,481 | 299,567 | 160,417 | 4,498 | 8,487 | 2,060 c 1 0
jopmoldt 5oy My ER) | tew | 2252 | 730 | 148 | e 02 0 1 0
I:TQl-tEjlrc;:inJo%hic bacteria(ce! s/mL) 9.8E+05 | 2.0E+06 | 2.2E+05 - - - - - | -
Eﬁcﬁiﬁchia col i{efu/100mL) 1 17 0 11 27 0 0 a 0
%ﬁtgocc i(cfu/100mL) 169 773 0 INIC | TNTC 15 0 2 0
\?ib%c%cﬁc%ier%&?gfeubwom) 0 0 0 0 0 0 0 0 0




x4

6.4.2 ¥k

Condition of Low Salinity :

{ 20.70 ~ 21.80 PSU )

(3/4)

oy
Fol =7

Uptake Condit ion

ojXelp viE

Xel sl &

Al & Ho} Discharge Controlled Discharge Treated
Test results gz | Aoy | A& | =@z | = | 22 | »g | Ad | A=
Mean Max . Min Mean Max . Min, Yean Max. Min.
50U m o[ALo| M=
0rganism32c§0'_um?individuals/m‘) 180,900 | 361,150 | 91,000 5,137 20,622 1,182 0 0 0
10umo|&t 50 umo|2iel ojM =
Drganismsgm <50 um(ﬁdividua‘IDs/mL} 1,758 2.805 1,150 156 238 i 0 0 0
2HE| 2] of - _ - - - -
!-Eteromorphic bacteria(cells/mL) 1.8E+06 | 3.9E+06 | 1.0E+05
CH&E
Escher ichia col i{efu/100m.) 78 210 3 8 223 10 3 28 0
X1
ﬁter(SEOCCi(cfu/‘iOOmL) 978 2,460 17 320 1,073 30 0 1 0
HEz2[223 2
Vibrio cholera cfu/100mk) ¢ 0 0 0 0 0 0 0 0
7. AAAE BT 22
Summary of the ship-based test results

7.1 Mgl +HE AL B

Organization conducting the test : _ Busan Techno Park (BTP}
7.2 AlE &S .
Place of test : Bailasting

151

Gamcheon(Republic of Korea)

De-bal fasting

Donghas{Republic of Korea)

2nd :

Tolo(Heng Kong)

Tolo{Hong Kong)

Srd -

Gunsan{Repubtic of Korea)

Gamcheon{Republic of Korea)

7.3 AlBE &

—

-
Treatment rat
7.4 AlgA 22 4 &

ERCE-k

Range of temperature and salinity of test water

7.5 AMEER 29

StEE e M| o] MHAHXMHE(E2E
ed capacity of Ballast Water Managemeni System tested :
o

350

m/h

18.76 ~ 29.62 ¢/ 29.70 ~ 33.41 PSU

Summary of the Ship based test results

D| Mzl HiS

Al u &

AlsZ Dt Uptake Condition Discharge Controlled Discharge Treated
Test results B | Ed | #H: omE | o= | Hx | ®23 [ Ad | 3
Mean Max Min. Mean Max. Min. Mean Max . Min.
50Um OIAl~O| AH%
(}rganismszcgogp m?individuals/m’) 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10umo| &t 50 uymo|Rtel ojM =
{Jrganismsgm <50 um(ﬁdividuaﬁa/mu 154 228 106 8 80 14 0 1 0
2HEf 2] of
Hu;teromorphéc bacter ia(cells/nL) 45 100 0 TNTC TNTC 63 TNTC TNEC kil
oy &
Escher ichia col i{ctu/100mL} 68 145 18 12 32 ! 0 2 0
2
Ecr?terclﬁocci(cquOOmL) 13 8 0 7 20 0 0 0 0
vl 22| 2Z8 2}
Vibrio cholera(cfu/100mL) 0 e 0 0 ¢ 0 ¢ 0 0
7.6 2cl8ts 3 =FH =A
Physical and water quality conditions
e XY EEEEEE EEEEE
(Parsm“gtef) Uptake Conditieon Discharge Control led Discharge Treated
= =|TH | A 2o EJN | S E et =|CH ES el
Mean Max . Min. Mean Max . Min. Mean Max. | Min.
o
ng inity(psu) 31.00 33.41 29.70 .20 33.45 29.30 31.22 33.54 79.58
=Y
'-‘E!;F temp.(T) 2440 29.62 18.76 24.90 30.59 18.95 24 34 30.20 18.06
=H O X &k
1T 2= - - - - — -
Total Suspe?dga Solids{TSS) (mg/L) 2.7 79.6 2.0
OIXI.A-!_IC_I’_leI_}iE. _ R _ _ _ _
Par ticulate Organic Carbon{POC){mg/L) 1.708 | 2.485 1.008
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8. =¢lE MetdgeXe|ldule FHE 55
Components |ist of BWMS approved

AFU{Auto Filter Unit), ECU(Eleciro-Chlorination Unit), NEU(Neutralization Unit), TSU(TRQ Sensor
Unit), MCP{Main Control Panel), RCP{Remote Contreol Panel), PDU(Power Distribution Unit)

9. &bl o xPY THEIS

Equipment/assenbly drawing number of  EGBO0O

9.1 MizxAte| Fu| U =g TH #HE

Equipment/assembly drawing number of 1) AFU{Auto Filter Unit): A1-10000
2) ECU(Electro-Chlerination Unit) E1-10000
3) NEU(Neutralization Unit) N1-10000
4) TSU(TRO Sensor Unit) T1-10000
5) PDU(Power Distribution Unit) M1-E0300
6) MCP(Main Control Panel) M1-E0301
7) RCP(Remote Control Papel) R1-F0300

9.2 1 gte| Fo| ¥ =B THHS
Equipment/assesbly drawing number _is not applicable

10. Bl2
Remar k

10.1 5 BAE SZYZRE 57 FE8

This certificate is valid for 5 years from the daie of issuance of this certificate

10.2 HAXH2 B ool XS0l thsto] Malx Muje] WHAMI} THs 8l
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

10.3 B BME BySH2Mue BHAHo| ZME WSwe L2 14 o/l FHsim, MA
HEAY 2 HAEMS ZAME WSED Heldu|E Muol MxE dRE eMY ol
gAsie zHeR wHE

This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

s

A & W’?ﬂ
Ak g

Administration of. Ministry of Oceans and Fisheries
=t
Daied this day of. 4  Jun. 2015

Official stamp Signed.

7 T =x
T
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SAHE M 201525 ©
Cert, No.__2015-25

MEMEH S 2R B AMH] SHAS0IZA

TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENENT SYSTEM

o8 @ =
REPUBLIC OF KOREA

of EME THSAIZIT(IM0) ZH M MEPC.174(58)0ll =3hel X[EAM e MM eol walA ofefel A4l

WM MY HAY/AEEHISE sdetch ok, o]l M ofefo JjAlE Mukms i e A

of &5t mEEUCE.

This is to certify that the Ballast Water Management System |isted befow has been examined and tested in

accordance with the requirements of the specifications contained in the Guidelines contained in MO resolution

MEPC 174(58) . This certificate is valid onty for the Ballast Water Management System referred to below.

Mutg s 4xialdole] ZFA}
Balfast Water Management System supplied by _HANLA IMS Co., Lid

HA g nEly

Under type and mode! designation EcoGuardian™ System EG0130-Ex and incorporating:

Mt s 22| Mu[e| M =X} ’

Ballast Water Management System manufactured by HANLA IMS Co., Ltd

EH| 9 E=ZIEHHS : =t

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
7|E} Eu|e] M =X}

Other equipment manufactured by HANLA IMS Co., Ltd. (Filter)

Ee| U E=EEMHS =t

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
HAXM2| E&

Treatment Rated Capacity 130 m*/h

Of galgelaMe AtEe MutggsHaldu|S Mx|6t Metol| 24 bl x|sto{ol o), 22 #Als
AR AR HASQAEHZANE M AR MetE P*OH Al ofoF B 2, #AZeE

M7b BF FEE9 Solof 7| ZeiM L EACtHE O gASEME HEBEoof guct

A copy of this Type Approval Certificate, should be carrled on hoard a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SelR| Bt T2 o BAe| F=of 7|Eo0] YL,
Limiting Conditions imposed are described in the appendix io this document.

e A o T &

Official stamp Signed.
=2 ‘
Administration of. Ministry of Oceans and Fisheries
e
Dated this day of. 7 July 2015

210mm X 297mm[ EEEX|(1Z) 2200/ m ]
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Mugg e de] 450N 55
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s H 5 2015-25
Certificate No. 2015-25
MR 2[duof e AlgZaet Sa-MAAEe MEAlgEe SHEAZ|Z(IM0) ZelM

MEPC.174(58)ol mi2ts == Zdglu{ct.
Test results and detaiis of land and shipboard tests conducted on the bhallast water management system in
accordance with IMO Resolution MEPC.174(58).
1. Mutggsxial Moo 4y
Ballast Water Management System, Type:
HHH2| &
Treatment rated capacity: 130 m/h
X 2= AL
Manufactured by

Filter + Electrolysis

HANEA IMS Co., |.td.

2. #MEF9 S/
The Active Substance
Sodium hypochlorite and other Active Substances measured as chlorine (TRO)
2.1 gH 2ol S| AB(EE IV WAL e HU T
Maximum dosage of the Active Substances/Maximum radiation dosage*: 9 mg/L
2.2 BMEEHY AKX ASRH(EE UV 2Me AL E[K ZAM
Minimum dosage of the Active Substance*/Minimum radiation dosages: 7.2 mg/L
3. E5He Ef . _ )
Substance for Neutralization of the Active Substance  Sodium Thiosulfate
4. HiEAl =0 TRO (e UV Hhale] AR HIEA| AR 28 9)
Maximm Al lowable Discharge Concentration of TRO=/Permitied range of radiation dosage* at discharge @ 0.2 mg/L
4.1 Z1El AFZSE (S EAIREH
Substances for any other use
5. Redsel 518 22 U HE HSY
Permitted range of temperature and salinity of seawater inlet Not determined
6. SAAIE Zo} Qof

Summary of the land based test resulis
6.1 AlB0] 3 HASIART|
Organization conducting the test Korea Institu

te of Ocean Science and Technology {KI0ST)

6.2 AlelEl MelHy e dolo HAXe 2

Treatment rated capacity of Ballast Water Management System tested : 250 m'/h
6.3 AlEA 22 9 HE e

Range of temperature and salinity of test water 14.10 ~ 22,40 'C / 20.70 ~ 34.20 PSU
6.4 AEZAT o}

Summary of the land based test results
6.41 1¥Ex =A

Condition of High Salinity: ( 33.70 ~ 34.40 PSU )

_ _ S

Te;;]tgrzag flh . _ umi% Co%%_ﬁioi - gjscigﬁ{g%l%onHtHr%LiT —Disgﬁwgrlgé ‘?EgéatidA

Mo | a | | wem | mee | W5 BRI R
gn'i"smgg‘\"s’t)?‘[u L2 iaas /) | 205,481 200,567 160,417 | 4,498 | 8,487 | 2,060 0 1 0
gpggnmsgg’gq PUYToITEEL SEE) | 16w | 2282 | 730 148 | g5 93 0 1 c
I:_:e{-t%“roamo?phic bacteria(cel Is/aL) 9.8E+05 | 2.0E406 | 2.2E+05 - - - ” " )
Etgc%ﬁchia coli{ciu/100mL) 1 7 0 1 &7 0 0 0 0
Hrd (cfu/t00mL) 169 773 0 IC | TTC 15 0 ? 0
Vibrio lcﬂc%le%a%ﬂfaubwom) 0 0 0 ¢ 0 ¢ 0 e 0




6.4.2 M¥x =A

Condition of Low Safinity :

( 20.70 ~ 21.80 PSU )

(3/5}

Al )

Xcg xj.]

=
Uptake Conditicn

C DAelr o E
Discharge Controlled

EEENTES
Discharge Treatad

Test results T E] EIES T =h EES =] =/ ETpy

Mean Max . Min Mean Max. Min. Mean Max. Min.
SPQan',"S,n?SL‘;‘O"'p }“f”i:miduais/nf) 180,900 | 861,150 | 91,000 | 5,137 | 20,622 | 1,482 0 0 0
nggnT;Liﬁ 204 "ﬂ!ﬁ:j LISUL%%U 1,758 | 2,805 | 1,150 | 156 | 238 83 0 0 o
:E'Eﬁo?ghic bacteria(cells/ul} | \-OE+06 | 3.9E+06 | 1.9E+05 | - - - - - -
I[E:Is-lcjl:leﬁchla coi i{cfu/100mL) 78 210 3 & 223 10 3 28 0
:‘ﬁﬁgocc i(ctu/100mL) 978 2,460 17 320 1,073 30 0 1 0
\L/ﬂilb"rt:_ia'.:nE lc%%raa[ :::-'fu/mom) c 0 0 0 0 0 0 0 0

7. MAAIE ot 29F

Summary of the ship-based test results
7.0 Aol SHE HASAEIY

Organization conducting the test :

7.2 ME &
Place of test :
151 :

Busan Techno Park (BTP)

Balfasting
Gamcheon(Republ ic of Korea)

De-ballasting

Donghae(Republic of Korea)

2nd .

Tola{Hong Keng)

Tolo{Hong Kong)

3rd :

Gunsan{Republic of Korea)

Gamcheon(Republic of Korea)

7.3 A EE

7.4 NEA 25 3 gE He

Range of temperature and saiinity of test water

7.5 N A1 Qo

MerE a2 Mgulo] HAH R
Treatment rated capacity of Ballast Water Management System tested :

350

n’/h

18.76 ~29.62 C_/ 29.70 ~ 33.41 PSY

Summary of the Ship based test results

¢ =A _ OIME| HEE C Meig b=
Al D} Uptake Corditicn Discharge Controlled Discharge Treated
Test results g | Adl | s | @@ | Ak Ha | =@ [ Ed [ Fa
Mean Max. Min. Mean Max . Min, Wean Max . Min.
50um O|Aked i&(ﬂ
Organ|sms>50 unlindividuals/m) 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 umO[4AF 50 ymo[2Hel DM =
Organisms =10 <50 pmlindividuais/ml) 154 226 106 38 80 14 0 ; 0
SrEf 2| of 45 100 0 TG | TNTC | 63 | TNTIC | TNTC | 31
Heteromorphic bacteria(cells/ml)
CH &R
Escher ichia col i{ctu/100mL) 68 145 18 12 39 1 0 2 0
AR
E?teroLcocci(cfu/‘}OOmL} 13 39 0 7 20 0 0 0 0
H =22 Z5 2}
Vibrio chol%ra(cfu/'lOOmL) 0 0 0 0 0 0 0 0 0
7.6 =ClElE 9 & x=AH
Physical and water quality conditions
RS = =7 O|X 2 bfjE el &
(Paramet } Uptake Condition Discharge Controlled Discharge Treated
o B | A [ AX | #@F | #Ho | Ha | B | #H0 | =5x
Mean Max Min Mean Max . Min. Mear Max . Min.
01 =
SaE ini ty(psu) 31.00 33.41 29.70 31.20 33.45 29.30 31.22 3 33.54 29.58
E.I:
Water temp.{ C) 24 .40 29.62 18.786 24 .90 30.59 18.95 24,34 30.20 ?B.UEL
===
Total Suspended Scl ids(TSS) (mg/L) 29.7 79.6 2.0 - - - - - N
Olj(l.}d oj!EI_I--A-Eh ~ _ _ _ B _
Partieﬁate Organic%arbon(POC)(mg/L) 1.703 2.465 1.008
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S0lE MUtHasHejAdd|e PTHE S

Components list of BWMS approved

AFU(Auto Filtter Unit), ECU(Electro-Chlorination Unit), SIU{Seawater Intake Unit), NEU(Neutralization
Unit), TSU(TRO Sensor Unit), MCP(Main Control Panel), RCP(Remote Control Panel), PDU{Power
Distribution Unit)

. 2] B FR EHHS

Equipment/assembly drawing number of  EGQ130-Ex

9.1 Mz=Ate | g x8 M HS

Equipment/assembly drawing number of 1)} AFU(Auto Filter Unit): A1-10000
2} ECU(Electro-Chlorination Unit) E1-10000
3} SIU{Seawater Intake Unit) $1-10000
4) NEU(Neutralization Unit} N1-10000
5) TSU(TRO Sensor Unit) T1-10000
6) PDU(Power Distribution Unit) M1-E0300
7) MCP(Main Control Panej) M1-E0301
8) RCP(Remote Conirol Panel} R1-E0300

9.2 1 ge| Fu| U TP THHE

Equipment/assembly drawing number _is not applicable

10. €[

Remark

101 & SMc Y22 RH szt 88

This certificate is valid for 5 years from the date of issuance of this certificate

10.2 AKX BY oletel M2 2o tiste] M= Mo WHEMX|IF Jtsgt

Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

10.3 & M= ZeEsHaldu|e] MUHEAE & 3SRM2 ZME L3¢ el d Myt

o [=

of Mxlgt S2E 67{¥ o|fjol EHFE Z=rleor L E

This certificate has been issued under the condition that shipboard test and chemical
analysis shall be fulfilled satisfactorily within 6 months from the date of first
instal lation onboard a ship

10.4 0} SM = EcoGuardian™ System EGO130-Ex 2 BE FAIZo| Zgt 93lo| = TAAM AlRS 2
UCle HE EFst= AW E o, B, Al2H FTHE Zo|M, YEAHS 53 oi2n e 3
HE2 EY A TY0 AR50, HE QF At sl AlAHS Ma2E 4 Qs

- 7EA, ASZE| Unit, TRO A Unit

This certificate will not assure the all componenis of the EcoGuardian™ System can be
installed in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammable atmosphere may
be present, in accordance with paragraph 4.9 of the Guidelines (G8)

- Flow Meter, Auto Filter Unit, TRO Sensor Unit
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BMHS M 2015-26 =
“Cert. No._2015-26

MutmE S A2 M| HASASM

TYPE APPROVAL. CERTIHCATE OF BALLAST

§
é’

o & o§ =2

REPUBLIC OF KOREA
Of M= IHBIALZ|T(IMO} Z2lM MEPC. 174(58)08 Z &=l A[EMe| AM@ 7ol walA ofaiel Alut
dalexa|de|o A/AMEEASE SYeLch gt ol BME ofeloll 7| A& MetEs x| Ay
of &tstod REE
This is to certify that the Baltast Water Management System !isted below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution
MEPC 174(58) . This certificate is vaiidg only for the Ballast Water Management System referred to below.

deaeidu|e 354

] Water Management System supplied by HANLA IMS Co.. Ltd.
g4 2 mygy

Under type and model| designation _EcoGuardian™ System EG0250-Ex_ and incorporating:
Metda px el Ma]e| M EZX

Ballast Water Management System manufactured by HANLA IMS Co., Lid.

| 2 P EHYE ' EE

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
7|E} Eulo| X =X}

Other equipment manufactured by HANLA IMS Co., Ltd. (Filter)

Zd| 3! =g CHUE _ =R}

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
=EPEEE

Treatment Rated Capacity 250 m'/h

Of HAseSMe AM2E duEEsAlduE HR|FH Mool g4t B x|Stoiof Bhuict BE AL
HASUMEZAE oM Ab2E MulFAL Aloll MAIFofof BhiCh Bl EHALQIE

oIA B A B A 9} B Al
Mot BF FEEL solof 7| ZsAM YLD O HASSME HEEofof s,
A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Managemeni System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. !f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

solH e =2 o] FMe FEo Jja=o A&,
Limiting Conditions imposed are described in the appendix to this document.

71 &}
e u o
Signed. .
=k
Administration of. Ministry of Qceans and Fisheries
=
Dated this day of. 7 July 2015

Official stamp

210mm % 297mn[ 2R ESXAH1E) 2200/ m' ]
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Setggsaizidn] gASeA
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s H 5 2015-26
Certificate No. 2015-26

MetEE Ml Moo gt AHATIL} o MaAEel MBEAEES IRATIRIM) BN
MEPC. 174(58)01| kA Fals il ot
Test results and details of land and shipboard tests conducted on the bal last water management system in
accordance with IMO Resolution MEPC.174(58).
1, )k1l:ll-,u=|od ;(_igi,kﬂ:”ol o Al
Ballast Water Management System, Type: Filter + Electrolysis
HMAX | ST
Treatment rated capacity: 250 mt/h
X Z= At
Manufactured by _ HANLA IMS Co., Ltd
2. EEEHY &
The Active Substance
Sodium hypochlorite and other Active Substances measured as chlorine (TRO)
2.1 M EHo| A AMBR(EE WV 2ol AP FLf ZAEY
Maximum dosage of the Active Substancex/Maximum radiation dosage*: @ mg/L
2.2 620 FA ASZ(EE UV Aol AP A& ZAE)
Minimum dosage of the Active Substance=/Minimum radiation dosage*: _ 7.2 mg/L
3. E&tHle| EF o . .
Substance for Neutralization of the Active Substance  Sodium Thiosulfate
. BEEAl E[O] TRO SZ(E= UV WMo A HIZEA AR 5 2He)
Maxmm Al lowable Discharge Concentration of TRO*/PermHted range of radiation dosage* at discharge @ _ 0.2 mg/L
4.1 7|t AL ESE (AT
Substances for any other use

5. RUHTY BB 25 U Ar Wy

. T
Permitted range of temperature and salinity of seawater inlet Not determined
6. SAAE ZI} Qo

Summary of the land based test results
6.1 Ajeo| 8l SAl SOl A E 7|2
Orgamzatlon conductlng the test _ Korea Institute of Ocean Science and Technelogy (KIOST)
6.2 AMEE MuEHSHE MY HAHX 2| 2E

Treatment rated capacity of Ballast Water Management System tested : 250 m'/h
6.3 AlglAl 22 3 dE B
Range of temperature and salinity of test water 14.10 ~ 22.40 C / 20.70 ~ 34.20 PSU

6.4 AlBizdn Qof
Summary of “the' land based iest resul ts

6. 4.1 —JodE xﬂ
Condition of High Salinity: { 33.70 ~ 34.40 PSU )

AlE D Upﬂif ICoT:jT-tI ion Disc?w‘a?g%l zgonutHr%l led Dlsgﬂlaarlg; %ﬂegated
Teo vl o | e Al RE R R ORB | M) 32

OrganrlnsmsL%li}mu BB idale/ ) | 205,481 | 299,567 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
apggnTs?nL’;ﬁo@SH T]ﬂml?,fﬂlguaizﬂﬁ 1,60 | 2,252 | 730 148 105 83 o 1 0
I-Tebt%"roamlo(r)phlc bacteria(eeils/mL) 9.6E+05 | 2.0E+06 | 2.2E+05 = B - - - -
Egc%rlchla col i{cfu/100mL) 1 17 0 T e7 0 0 0 0
e (ofu/100mL) 169 773 0 WIC | TNTC 16 0 2 0
Vibr1s Icﬁcli(ﬂfaui;’wOmL) 0 0 0 0 0 0 0 0 0
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6.4.2 Mgx =H
Condition of Low Salinity : { 20.70 ~ 21.80 PSU )

=el x4 R EECEE
AlEHZHT Uptake Condition Discharge Controlled Discharge Treated
Il:lE 1'
Test results Hg | = | A | HZ | At | Hx | ®Hz | =5 | A2
Mean Max . Min Mean Max . Min. Mean Max Min.
S50um o|alel ME
Organismséct';o um?individuals/m') 180,900 | 361,150 | 91,000 5,137 20,622 1,182 0 0 0
10umO|&F 50 ymo|2H2l DjM =
Organismsgw <50 pm(individuals/mL) 1.758 2,805 1,150 156 238 & 0 ¢ 0
8 2| of _ - - - - -
I-Eteromorphic bacterialce! [s/mL) 1.3E+06 | 3.9E+06 | 1.9E405
CH &
Escherichia coli(cfu/100mL) 73 210 8 ° 228 0 8 2 0
A2
Eci'l)ieréEDCCi (cfu/100mL) g78 2,460 17 320 1,073 30 0 1 0
v 22| a2
_|Vibrio choﬁra cfu/100mL) 0 0 0 0. 0 0 0 0 0

7. MMAIYH 23 @
Summary of the ship-based test results
7.1 ABO| SHE ®ASOIAET|

Organization conducting the test :  Busan Techno Park {BTP)
7.2 AMEE
Place of test : Bal lasting De-bal lasting
1% ¢ Gamcheon{Republic of Korea) Donghae(Repubiic of Korea)
2" : Tolo{Hong Kong) Tolo{Hong Kong)
3 Gunsan(Republic of Korea) Gamcheon{Republ ic of Korea)

7.3 Mgl MutEdsxE|Mdu|o A2

Treatment rated capacity of Ballast Water Management System tested : 350 m/h
7.4 AEA 25 32 HE B9

Range of temperature and salinity of test water 18.76 ~ 29.62 C /[ 29.70 ~ 33.41 PSU
7.5 AMEZD 29

Summary of the Ship based test resuits

Fd =7 C olHE| & CHMElF= uE
AT} Uptake Conditicn Discharge Control led Discharge Treated
Test results o | Al oA | ®HF | HU [ Ha | B3 | =Y | a2x
Mean Max . Min. Mean Max. Min. Mean Max . Min.
50um O|Atei ME
Organismsécgo um?individuals/m‘) 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 pmO|&k 50 ymo|2tel DfM =
0rganisms§10 <50 um(iﬁd'f'_vidﬂals/mL} 154 226 106 38 & 14 0 ! 0
2iej| 2| of
I-Eieromcrphic bacterialcells/mL) 45 100 0 TWTC TNTC 83 TNTC THIC 3
Ch &
Esc'l%r’_ichia col i(ctu/100mL) 68 145 '8 12 & 1 0 2 0
P
Ecr?tero'Eocci(cfu/mOmL) 13 0 0 7 20 0 0 0 0
HlEz| 232}
Vibrio cholera(ctu/100mL) c 0 0 0 0 0 0 0 0

7.6 22/5jet U £A x=A
Physical and water quality conditions

..
Water temp.(C) 24.40 28.62 18.76 24.90 30.59 18.95 24 .34 30.20 18.06

i =ol A NCEEENE EEEER
(p 2T ) Uptake Condition Discharge Control led Discharge Treated
araneter ap | = | Hx | Hp | A0 | Hx | BE | #Ho | Hx
Mean Max . Min. Mean Max . Min. Mean Max. | Min.
HE
S?Iinity(psu) 31.00 3.4 29.70 31.20 33.45 29.30 31.22 33.54 29.58
20

EH oo xFf

[ =2 O

Total Suspended Solids(7SS}(mg/L)
SIALM 77| St

Particulate Organic Carbon(POC)(mg/L)

28.7 79.8 2.0 - - - - - -

1.703 2.485 1.008 - - - - - -




(4/5}

8. Z#ol= Adubggodqzx1a|A4u]o[ T 4%5 5%5%
Components list of BWMS approved
AFUCAuto Filter Unit}, ECU(Electro-Chlorination Unit), SlU(Seawater Intake Unit), NEU(Neutralization
Unit), TSU(TRO Sensor Unit}, #MCP{Main Control Panel), RCP(Remote Control Panet), PDU(Power
Distribution Unit)

9. Tl ¥ =B EHHS

Equipment/assembly drawing number of  EG0250-Ex

9.1 A=Xtel &y ¥ =7 £ Blg
Equipment/assemb|y drawing number of 1) AFU{Auto Filter Unit): A1-10000

2) ECU(Electro—Chlorination Unit} E1-10000
3) SlU(Seawater Intake Unit) $1-10000

4) NEU(Meutralization Unii) N1-10000

5) TSU(TRO Sensor Unit) T1-10000

6) PDU(Power Distribution Unit) M1-EQ300
7) MCP{Main Conirol Panel} M1-E0301

8) RCP{Remote Control Panel) R1-EQ300

9.2 O gte| FEu| 3 =B FHHE

Equipment/assembly drawing number is not applicable

10. »f
Remark
10.1 5 BAE YELRFE 512 REY

10.2

10.3

10.4

This certificate is valid for 5 years from the date of issuance of this certificate

HAMASY olatel el 2ol cistol M= el WHM(7} sHsE
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

S BEMt HdFHMaldule dAHSAE o SSEM2 BME UIZHTD Ho|MU|E Aot
of #x8t 42 67 olufol eHSHE THeE Wwal=

This certificate has heen issued under the condition that shipboard test and chemical
analysis shall be fulfilled satisfactorily within 6 months from the date of first
instal lation onboard a ship

Ol M= Ecobuardian™ System FGO250-Ex 2| ZE FAEO| EW 2|FH0| Qe TAHUA Al 5
UL HWE EFslE 24 o, B, Al2H TAHAE Zol|M, HEAES S5t ct23 e 7
HES ZY 7o) Mifsto], €= @F Mdlol Y AlAHE HEE 5 2

- TEA, ASEE Unit, TRO MA Unit

This certificate will not assure the all components of the EcoGuardian™ System can be
installed in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammable atmosphere may
be present, in accordance with paragraph 4.9 of the Guidelines (G8)

- Flow Meter, Auto Filter Unit, TRO Sensor Unit
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SMHS M 2015-24 &
Cert. No._ 201524

MUFHSI A % 2| MH| SHAIS0IS M

e IO o T
TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENMENT SYSTEM
o s 9 =

REPUBLIC OF KOREA
MEPC.174(58)0ll =2tE X[ &AMl AtM|2zof| wetA ofefel Maf
FYgCt clok, o]l SAM = obafoll Z[AHE Mubggasia]a|

s

o M= ZHEEAIZIF(iM0) Z &M
HapeAMalda| 7t HAHAEEN

of &sto{ REECL.

This is to certify that the Ballast Water Management System listed below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMQ resolution
MEPC 174(58). This certificate is valid eniy for the Ballast Water Management System referred to below.

22
==

MutgasRe|du|e] 54

Ballast Water Management System supplied by _HANLA [MS Co., LEd.

sAl Ol moig

(=R -3 = . ) . ™ . .

Under type and model designation EcoGuqrdlan System EGO350-Ex and incorporating:

Mot s xi2ldel o M EX

Ballast Water Management System manufactured by HANLA IMS Co., Ltd.

aH| B =R roHs : g

to equipment/assembly drawing No. See the Supplement to the Certificate date 26 Jun 2015
7|l #d|e| M =Xt

Other equipment manufactured by HANLA IMS Co., Ltd. (Filter)

ol 3 E=ETHHS =g

to equipment/assembly drawing No. See the Supplement to the Ceriificate date 26 Jun 2015
HAME B

Treatment Rated Capacity 350 m'/h

Pt
rhr
rlo

-

rEd 2| de| & Mx|e Mufoll ghat HIX|Blo{oF Euich 23

o Mubme ot =
ClAlg Al E el EASlAEZNE T ALER MEZHAL Ao HAL= ool Bhuich il sAlsof
MZF et F2E | Solofl 7| EsiAM 2™ EQIctH O gASUAEME HEEolof Fuo)

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocoi and a copy of the test results
should be available for inspection on board the vessel. If the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SolrEr A2 0 BAMe =80 7(&=0 UAFHCE
Limiting Conditions imposed are described in the appendix to this document.

b} "
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Official stamp % Pl Signed.

0 Bl WG Eug By 02 = >

ISIARIRG | Fed

o T b Administration of. Ministry of Oceans and Fisheries
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S Dated this day of. 96 Jun 2015
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SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

el F 2015-24
Certificate No. 2015-24

Mefga e dulo] s AlgZTIe) SAo-MAAEol MEBAlEe  ZESIARZ|T(IM) ZelM
MEPC.174(58)0l et2fAf =8l = Ziglu|ch,

Test results and details of land and shipboard tests conducied on the ballast water management system in
accordance with IMO Resolution MEPC.174(58).

1. dutd sl oy
Ballast Water Management System, Type: Filter + Electrolysis
HAH2I B
Treatment rated capacity: 350 =¢/h
K| 7 A}
Manufactured by _ HANLA [MS Co., Ltd.
2. gdedel =5
The Active Substance
Sodium hypochlorite and other Active Substances measured as chlorine (TRD)

2.1 BESTO Hi ABZ(EE WV YA AP HU TA
Maximum dosage of the Active Substance=/Maximum radiation dosage*: 9 mg/L
2.2 EMEWO| X ARY(ELS W YN AP ZH ZAZ)
Minimum dosage of the Active Substance/Minimum radiation dosage*: 7.2 mg/L
3. TaHe B _ ,
Substance for Neutralization of the Active Substance Sodium Thiosul fate
4. HiEA| A TRO SE(EE W Al A WA TAIY 5{8HY)
Maximum Al lowebie Discharge Concentration of TRO+/Permitted range of radiation dosage* at discharge @ 0.2 mg/L
4.1 7|Et At223 {6 "AlEh
Substances for any other use

5. feldlSel 58 2o 9 AT He
Permitted range of temperature and saiinity of seawater inlet Not determined
6. SAAME A3l ot
Summary of the land based test resulis
6.1 Mol THE A SolAg7| o
6
6

Organization conducting the test Korea Institute of Ocean Science and Technology {KI0ST)
2 AlEEl Matdalsgia|da| o] M x| g
Treatment rated capacity of Ballast Water Management Sysiem tested : 250 m'/h
3 AIEA BE 2 EHE He
Range of temperature and salinity of test water 14.10 ~ 22.40 C / 20.70 ~ 34.20 PSU
6.4 A AR @oF
Summary of the fand based test resulis
6.4.1 D€ =H
Condition of High Salinity: ( 33.70 ~ 34.40 PSU }

Alglg ot Uptiﬁg Cozr%ﬁ fon Discigyg%fﬁonut}{%l fed Disgﬁmgrlgé %ﬂe%ezted
nggn?Sm‘;L%;‘i'u n’,%!i%ivi duals/m) | 205,481 | 209,567 | 160,417 | 4.498 | 8,487 | 2,060 0 1 0
STl P ol it | o0 | 222 | 0 | e | s e | o | 1 | o
I?é’;!eromorph}c bacterialcells/mL) 9.8E405 | 2,0E#06 | 2.2E405 . - - - - -
Eé{c%;ﬁchia celi{ctu/100mL) 1 17 0 11 27 C 0 0 . 0
éj%l-tﬁéac-occ i{efu/100mL) 169 773 0 TNTC TNTC 16 0 2 0
\tfji %oﬂ lchgole%%lc[faut'mOmL) 0 0 0 0 0 0 0 0 0
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6.4.2 HgE =A
Condition of Low Salinity : { 20.70 ~ 21.80 PSU )
] =o| FxEH CAlxeEle sE Ml BlE
AMEHD} Uptake Condit ion Discharge Controlf led Discharge Treated
Test results B | A L owF | AG | A | "2 | Al [ AL
Mean Max. Min Mean Max . Min. Mean Max. Min.
50Um o[AI-o| AH
Organisms>50 um?lndlwduals/m) 186,900 | 361,150 | €1,000 5,137 20,622 1,182 ¢ 0 o
10 umOi&H 50 mUIDF°| o[M =
Organisms=10 <5£5l pml individuals/nL) 1,758 2,805 1.150 158 238 83 0 0 0
ghEf 2| o} - - - - - -
}-l_elteromorphic bacteria{ceiis/mL) 1.8E406 | 3.9E+06 | 1.9E+05
O =H7
Escherichia coli(cfu/100mL) 73 210 3 79 223 10 3 28 0
xl-:I.L-T-|L
I:Eﬁterr‘ﬁocci(cquDOmL) 978 2,460 17 320 1,073 30 0 1 0
H|=22[2Ze et
Vibrio choleralciu/100mL) 0 0 0 0 0 0 0 0 0
7. MMAIE 23 R0k
Summary of the ship-based test results
7.1 Algol SE FaASoAAET| Y
Organization conducting the test :  Busan Techno Park {(BIP)
7.2 A B
Place of test : Bal lasting De-ballasting

1st .

Gamcheon{Republ ic of Keorea)

Donghae(Republ ic of Korea)

Toto{Hong Kong)

Telo{Hong Kong)

Gunsan(Republic of Korea)

Gamcheon(Republic of Korea)

2nd :
3!6 .
7.3 AlgEl Metg s aldy|

Treatment rated capacity of Ballast Water Management System tested :

7.4 AMEA 2 2 R He
Range of temperature and sal
7.5 AlgZn of
Summary of the Ship based te

o FHZHHe g

inity of test water

350

m/h

18.76 -~ 29.62 © / 29.70 ~ 33.41 PSY

st results

Fol =A o o|Xz2le B E CHE|l== " E
AlEZ B Untake Conditian Discharge Control led Discharge Treated
Test results w3 | #H0 [ x| @@ [ =k | 2> | ®F | =0 | 2
Mean Max Min Mean Max . Min. Mean Max . Min.
50um o|atel M=
Orgamsms>50 ualincividuals/m) 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10umo|&F 50 umo|3kel o2
Organisms =10 <650 pn{ individuals/mL) 84 2% 106 s 80 14 0 ! 0
SHE]| 2| of 45 100 0 WIC | TNTC | es | TNic | Wi | 3
Heteromorphic bacieria(celIs/al.)
CH &
Escherichia coli(efu/100mL) 6a 145 18 12 3 ! 0 2 0
A2
Enterocecci(cfu/100mL) 13 39 ¢ / 20 0 0 0 0
Higa|2Za 2}
Vibrio cholera(cfu/‘IOOmL) 0 0 0 0 6 0 0 0 0
7.6 =c|3g 9 & =A
Physical and water quality conditions
i ol x7 EEEEEE REENE:
(Param ter) Uptake Condition Discharge Control led Discharge Treated
ot B [ [ EHs | #®F | AR | &5 | BF | 2G| Ha
Mean Max . Min. Mean Max . Min. Mean Max . Min.
A
Slzallinity(psu) 31.00 33.41 29.70 31.20 33.45 29.30 31.22 33.54 28.58
2=
MIETEIF temp . (C) 24 .40 29.62 18.76 24.90 30.59 18.95 24.34 30.20 18.06
=H o o x| =)
ST =2 - - - - _ -
Total Suspendsd Sol ids{T5S) {mg/L) 2.7 9.6 2.0
0Ij(|.A-| °7|E|-Aak B _ _ _ B _
Particulate Organic Carbon(POC)(mg/L) 1.763 2.465 1.008
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8. SOIH MEBESHMuS PYE S5

Components list of BWMS approved
AFU(Aute Filter Unit), ECU(Electro-Chlorination Unit), SIU{Seawater Intake Unit), NEU(MNeutralization

Unit), TSU(TRO Sensor Unit), MCP(Main Control Panef), RCP{Remote Control Panel), PDU(Power
Distribution Unit)

9. ZH| & =g TS
Equipment/assemb |y drawing number of _ EGO350-Ex

9.1 Mz=Ale] &yl 2 =7 £TH Mg

Equipment/assembly drawing number of 1) AFU{Auto Filter Unit): A1-10000

2} ECU{Electro-Chlorination Unit} E1-10000

3) Slu{Seawater Intake Unit)} S1-10000
4) NEU(Neutralizatien Unit) N1-10000
5) TSU(TRO Sensor Unit} T1-10009
6) PDU(Power Distribution Unit) M1-E0300
7) _MCP(Main Control Panel) M1-EC301
8) RCP{Remote Controf Panel) R1-E0300

9.2 1 gto| Fu| & =g ToHES

Equipment/assemoly drawing number is not applicable

10. Bj2
Remar k

101 5 BME wEYarel 537 REY

This certificate is valid for 5 years from the date of issuance of this certificate

10.2 HAX(2|RY ojae] H2lSol hote] Ml T Mo WHMI| s
Several Electroiyzer Chambers can be installed in paraliel for higher flow rates.

10.3 0| M= EcoGuardian™ System EGO350-Ex 2f & FME0| =4 2/80| = PoA] AlRE ==
UCts A& HESE A2 ofe, ©f, A|AH ZME Zo|M, SHEAFS E3 Cl23 22 7
HE2 ZY g Fdol MX[5lo], WE @7 AMutol| HE A|AHES HE2E £ 9le

o m= | T

- wEA, ASEE Unit, TRO A Unit

This certificate will not assure the all components of the EcoGuardian™ System can be
installed in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammable atmosphere may
be present, in accordance with paragraph 4.9 of the Guidefines (G8)

- Flow Meter, Auto Filter Unit, TRO Sensor Unit

"S-‘ﬁ!a;ﬁ wiw?
oA AR S SR v 3] ) i hav'l W
oy e é Ay B9
: gﬁ @?@‘%;&?" J";:M’ - ‘3 Tl
WY W A5 S 2
g0 o eEml i L = bad & R
Offici g0 T Lt i :
icial stamp g@iﬁ; E,; §, by Signed.
o e m‘i 4 P = L xg
=By T
AN Eﬁ Administration of. Ministry of Oceans and Fisher ies
kil a [N
o o =i

Dated this day of. 26 Jun 2015
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SMHE M 201527 &
Cert. No. 201527

Mutmisia x| MH] SASQEM

TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENVENT SYSTEM

o s o =
REPUBLIC OF KOREA

of EM= =HSHALZ|F(IMO) Z2A MEPC . 174(58)0f =et=l X| &AM 2| AMi@ Aol walA ofalel Alg}

B du| 7t HAVAEEREE SYE T ek o % = ool Z|AE MurE X 2| My)

of gtoto{ FEE-CE,

This is to certify that the Ballast Water Menagement System listed beiow hag been examined and tested in

accordance with the requirements of the specifications contained in the Guidel ines contained in IMO resclution

MEPC 174(58). This certificate is valid onty for the Ballast Waier Management System referred to below.

Melgad 2| 4d| e =X

Ballast Water Management System supplied by HANLA IMS Co., Ltd

B4 2 mEy

Under type and model designation _EcoGuardian™ System EGO500-Ex and incorporating:
MutE s ey 9 ® =X}

Ballast Waier Management System manufactured by HANLA IMS Co., Ltd.

ZH| 2 RIS =H)

to equipment/assembly drawing No. See the Supplement to the Cert|f|cate date _ 7 July 2015
Z|El &eiel ® Z=X}

Other equipment manufactured by HANLA tMS Co.. ILtd. {Filter}

FH| 3 =REHHS =at

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
XAz 8

Treatment Rated Capacity 500 m/h

Of HASQASMS ARS MEtHESHRIMHIS AT Mujol 24t blxstojol BTl B HAIS
IAEAZ ML HASUAHBRB M ALZE HUFAL Alo] FAIZOloF HTh BlY, BAZEE

M7t EF FEE L] Solof 7| RsA gl EActH O HASOAEMET MESo{of #Lct.

A copy of this Type Approval Gertificate, should be carried on board a vessel fitted with this Ballast
Water Management System at ali times. A reference to the test protocol and a copy of ihe lest results
shoutd be available for inspection on board the vessel. If the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SoHF =12 of A9 FEof 7|&Hd A&l
Limiting Conditions imposed are described in the appendix io this document.

Ay

- Signed.
FEHE
“Administration of . Ministry of Oceans and Fisheries

=2

Dated this day of. 7 July 2015

Official stamp

210mm X 297mm[ HZ=ZX[(15) 220g/m']



(2/5)

Metg sl xa[AH] HAS0IAM ==
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s o H 5 2015-27
Certificate No. 2015-27

Mol s aeldejol o AIZZDCL SAhMMAES MEASE ZHHAZ|IT(IM) ZelA
MEPC.174(58)0l whatAM =&l ZdlL ok,
Test results and details of land and shipboard tests conducted on the baliast water management system in
accordance with I1M0 Resolution MEPC.174(58).
1. Mutgsisxa|de| o a4

Ballast Water Management System, Type: _ Filter + Elecirolysis

72l gy

Treatment rated capacity: 500 m'/h

A= AL

Manufactured by  HANLA IMS Co., Ltd.
2. #MEZ BR

The Active Substance

_Sodium hypochlorite and other Active Substances measured as chloring {TRQ)

21 M8EE0 O AFZZHEE v ghalo] A2 F|of Z=ARY
Maximum dosage of the Active Substance/Maximum radiation dosages: 9 mg/L
2.2 SN SHO| #|&H AMSE(ES U 2HAo] AP =M ZAE)

Minimum dosage of the Active Subsiance*/Minimum radiation dosage*: 7.2 mg/L
3. E&lMel &7 , ,
Substance for Neutralization of the Active Substance _ Sodium Thiosulfate
4. HiEA| =[Cf TRO SE(fE+ UV 2HA 2| AP HISA| =AY 5 28¢)
Maximm Allowable Discharge Concentration of TRO«/Permitted range of radiation dosage* at discharge @ _ 0.2 mg/L
4.1 Z|Et AAESE (Sl HAlDH
Substances for any other use
5 weslse 58 25 Y gL YWY
Permitted range of temperature and salinity of seawater inlet Not determined
6. SAlAlE 2l Qo
Summary of the land based test results
6.1 AlEl0] 3= BASOIAIHT
Organization conducting the test _ Korea Institute of Ocean Science and Technology (KI0ST)
6.2 AlelEl MEtBsELFe|du|e HAHE| s

Treatment rated capacity of Ballast Water Management System tested : 250 m/h
6.3 ABIAl 25 I HE g -
Range of temperature and salinity of test water 14.10 ~ 22,40 'C / 20.70 ~ 34.20 PSU

6.4 A|EHT qot
Sumeary of the land based test results
6.4.1 2g9gx =H

CondTtion of High Salinity: ( 33.70 ~ 34.40 PSU )
NEE i Uptjis:! Co?a?jt fon Disc%ﬁg%l %onHtHr_%cl led Dis?ﬁwaar];'é #e%_ated
fest resufts Rh | e | i | RE W W BR A g2
gpggn?smgfz%ﬁf’—'u ﬁi%iw duals/n) | 205.481 | 290,567 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
g%gnmé’gq POy r%?nﬁ%c?r% iEUL‘%/%U 1,600 | 2,252 | 730 148 165 93 0 1 0
i-‘I:_:e'[-tEglr;L;nlocr)ghic bacter ia{ce! |s/nt) 9.8E405 | 2.0E206 | 2.25405 - ) - - - -
Eﬂcﬁﬁchia ool i (ctu/100mL) ! i 0 " Z 0 0 B
%Lt—;rt;:éocc i (cfu/1C0mL) 169 e 0 TNTC TNTC 15 0 2 0
Vibrio c%lsz%a%ﬂfaubmom) 0 0 0 0 0 0 o | o 0
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6.4.2 MEL =A
Condition of Low Salinity @ { 20.70 ~ 21.80 PSU )
F=ol =+ ~ D AMz|E uiE -~ AMElg =
AlH Dl Uptake Condition Discharge Controlled Discharge Treated
Test resuits Bt ) 3|4 B =\ = A =2 Z| CH &| A~
Mean Max . Win Mean Max . Min. Mean Max. Min.
50um O|Alel M=
{)rganismszcéo um?individuals/m'} 180,800 | 361,150 | 91,000 5,137 20,622 1,182 0 0 0
10 umo|At 50 umo|2tel ojd=
Organisms =10 <50 um{ﬁdividualos/mi) 1758 | 2,805 1 1,180 156 238 8 0 0 0
SHE| 2] of - - - - - -
I-Eteromorphic bacteria(cel Is/mL) 1.3E+06 | 3.0£+06 | 1.9E+05
eI
Escharichia coli(cfu/100mL) 13 210 3 79 223 10 3 28 0
AF
Ecn’tertlﬁocci (cfu/100mL) o78 2,460 K 820 1.073 30 0 ! 0
H =z 22
Vibrio choleralcfu/%00nL) 0 0 0 0 0 0 0 0 0
7. MAAY HI 29
Summary of the ship-based test results
7.1 AlEO| SHE HASeIAET| B
Organization conducting the test :  Busan Techno Park (BTP}
7.2 A BB
Place of test : Ballasting De—ballasting
1%' 1 Gamcheon({Republic of Korea) Donghae{Republ ic of Korea)

2" . Tolo(Hong Kong)

Tolo{Hong Kong)

3"": Gunsan(Republic of Korea)

Gamcheon(Republic of Korea)

7.3 AMEE Mutgs e do|o] HAMA Y

Treatment rated capacity of Bal last Water Management System tested :

7.4 MEA 22 2 HE "e

Range of temperature and salinity of test water

7.5 AEEY 2o

350

m*/h

18.76 ~ 28.62 C_ / 28.70 ~ 33.41 PSU

Summary of the Ship based test resuits

F =A . ojXME{ HiE Ml HE
AEZD} Upiake Corditicn Discharge Controlled Discharge Treated
Test results o =| 0} Z| 4 = by Z| Y = A oy ES | 4~
Mean Max . Kin, Mean Max . Min, Mean Max. Min.
50 um O|&tei A&
Organismsécéo umoindividualsfm‘) 9,042 27,500 2,080 5,187 13,625 1,178 1 3 1
10 umO|&F 50 ymo|Btel oAl
Organismsgm <R um(ﬁdl_i"viduaios/mL} 154 226 108 38 80 14 0 ! 0
drEl| 2] o} - . 45 100 0 NG | TNIC | 63 NG | TNTC 31
Hetercmorphic bacteria(cells/mL)
CH &
Escherichia co! i{ciu/100mL)} 68 45 18 12 3 1 ¢ 2 0
P2
ﬁteréEncci(cm/‘lOOmL) 3 % 0 l 2 0 0 0 0
H|Hg| 2 Ze 2}
Vibrio choIFEra cfu/100mL) 0 0 0 0 0 0 0 0 0
7.6 S2lste W 3 xA
Physical and water quality conditions
PN F8 =AH CojMElE HiE X2l HE
(Par'e?m_('e—ter) Uptake Condition Discharge Controlled Discharge Treated
@t =|CH |4 ot =S| = e Hod =| | 4
Mean Max . Min. Mean Max. Min. Mean Max. | Min.
Hr
Salinity(psu) 31.00 33.41 ] 29.70 31.20 33.45 29.30 3i.22 33:54 29.58
=25
ngter temp. () 24.40 28.62 18.76 24,90 30.59 18.95 24 .34 30.20 18.06
5=l 297 | 796 | 2.0 - - - - -
Total Suspended Solids(TSS){mg/L) . : : -
OIAIM 27| El4 2 _ j - j _ ~
Iégrticﬁale Organic Carbon(POC) (mg/L) 1.708 2.485 1.008
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8. HO1E MuBESHolMu|o THE B8

Components tist of BWMS approved
AFU(Auto Filter Unit}, ECU(Electro-Chiorination Unit), SIU(Seawater Intake Unit), NEU(Neutralization
Unit), TSU(TRO Semsor Unit), MCP(Main Control Panel), RCP(Remote Contral Panel), PBU(Power

Distribution Unit}

9., Ab| 2 X THHF
Equipment/assembly drawing number of  EGO500-Ex

9.1 HM=XAe| &y 2 =@ EH HE
Equipment/assembiy drawing number of 1) AFU(Auto Filter Unit): A1-10000

2) ECU(Electro~Chlorination Unit) E1-10000
3) SlU{Seawater Intake Unit) S$1-10000

4} NEU{Neutralization Unit) N1-10000

5) TSU{TRO Sensor Unit) T1-10000

6) PDU{Power Distribution Unit) M1-EQ300
7) MCP(Main Control Panel) M1-EQ301

8) RCP(Remote Control Panel) R1-E0300

9.2 O gte| Fd| ¥ =B THHS

Equipment/assemb|y drawing number _is noi applicable

10. B|2
Remark
101 & EMc USLZHE W 5F

10.2

10.3

10.4

This certificate is valid for 5 years from the date of issuance of this certificate

HAMD| 2 olate] XS0l thato] MaflZz Mujo] HEMX I} 7Hs8
Several Clecirolyzer Chambers can be installed in parallel for higher flow rates.

ME 2RUD MM Mgt

= EMc HESAM2| 0| MAHBAIY 2 staris = 2 = M
of Mx|s 22 /g ool eASE ZHOE walH
This certificate has been issued under the condition that shipboard test and chemical
analysis shall be fulfilled satisfactorily within 6 months from the date of first

installation onboard a ship

1
rlo
ol

==

0l M= ELcoGuardian™ System FGOS00-Ex & 2E FAHZ0| E 9Fo| e PAOAM ALRE %
AUCtE Zi8 EFsts AE ofd, B, A2 FNE ZoA, WEAHES S35 Cl2n e
HES B AT Mx|Sto], UE @F Mely| siY AlAHES Mas = e

- FA, ASEE Unit, TRO AlA Unit

This certificate will not assure the all componenis of the EcoGuardian™ System can be

installed in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammable atmosphere may
be present, in accordance with paragraph 4.9 of the Guidelines {G&)

- Flow Meter, Auto Filter Unit, TRO Sensor Unit
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Signed,

Signe
oy

Official stamp

Administration of. Ministrv of {Qceans and Fisheries
=L

Dated this day of. 7 July 2015
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SMHE A 201528 &
Cert, No.__2015-28

o s W =

REPUBLIC OF KOREA
o &M= IHEHALZ[F(IMO) Z2lAM MEPC.174(58)0l ZEHEl I.:W"I M| 2740 wEtAM ofefef Mk
dasMe|du 7t AVAEEASE SHE o ot o] SAM e olgfof 7R MElE S 4Sx 2 A
of gtetod wEELCE
This is to certify that the Ballast Water Management System listed below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution
MEPC 174(58). This certificate is valid only for the Ballast Water Management System referred to below,

Metgel x| daee SaXt

Ballast Water Management System supplied by HANLA IMS Co., Lid

A P @y

Under type and model designation _EcoGuardian™ System EGO800-Fx_ and incorporating:

Hetg a2l Mol H =X}

Ballast Water Management System manufactured by HANLA IMS Co.. Ltd

Zo| 2 ZYEHHE b

to equipment/assenbly drawing No. See the Supplement to the Certificate date 7 July 2015
7| el Ae| 9| M| =X}

Other equipment manufactured by HANLA EMS Co.. Ltd. {Filter)

Tl Y EgEps e

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
HAM2 S

Treatment Rated Capacity 800 m/h

of HABRIEM ARS MutgES A0S MXIE Mutol| B¢ u|A[stojof BT BE Hals
SIAEAZ MLt HASAAHAR DA AZS MUZAL Ao HAISo{oF Bhic) i, HAlzels

A Bkl
Alof

M7L EF FEHaie| Solof 7| EsiAM Ll st O HASASAHE HESojof st o)

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast

Water Management System at all times. A reference to the test protocol and a copy of the test results

should be available for inspection on board the vessel. |f the Type Approval Certificaie is issued based

on approval by another Administration, reference to that Type Approval Certificate shall be made.

selME =12 ol BMe F80 Jie=o ALt
Limiting Conditions imposed are described in the appendix to this document.

A .
" o W
Signed. '
LES
Administration of. Ministry of Qceans and Fisheries
'=h At
Dated this day of. 7 July 2015

Official stamp
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210mm X 297mm[ 8 E=EX[(15) 2209/ m' ]
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MergES M0 HASIMN 25
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s oS 2015-28
Certificate No. 2015-28

Meg s e dufof fist AlHADRL SabMAAIES AEAFES ZHS|AZIT(IM0) ZolA
MEPC.174(58)0l theba] =8 &l iy}
Test results and details of land and shipboard tests conducted on the baliast water management system in
accordance with MO Resolution MEPC.174{58).
1. Mutge x| du2 &4

Bal last Water Management System, Type: _ Filter + Electrolysis

YAxz2 2

Treatment rated capacity: 800 m/h

A E=AL

Manufactured by  HANLA IMS Co., Ltd.
2. BMEZo =5

The Active Substance

Sodium hypachlorite and other Active Substances measured as chlorine (TRO)

2.1 S0 = MEF(Es Uy 2HAl9 HR F|H ALY
Maximum dosage of the Active Substances/Maximum radiation dosage*: 9 mg/l
2.2 HMBHO| AXN ABT(EE W YA AP N FAlY)
Minimum dosage of the Active Substance*/Minimum radiation dosagex: 7.2 mg/L
3. E3Mg ER o _ , )
Substance for Neutralization of the Active Substance Sodium Thiosul fate
4. B ZA| HC) TRO ST(EE UV WAS AT ulSAl TAIZ slgWel)
Maximum Allowable Discharge Concentration of TRO«/Permitted range of radiation dosage* at discharge © 0.2 mg/L
4.1 7|eb AFEEE (5] EA|TH '
Substances for any cther use
5. felalsol 58 2% 2 AT @
Permitied range of temperature and salinity of seawater inlet Not determined
6. SMAY 3 Qof
Summary of the ltand based test results
6.1 AEHO| pElE HASOIAIHI| 2
Organization conducting the test _ Korea institute of Ocean Science and Technology (KI0ST)
6.2 AlRE MEEESXE(du|e MAMN22H

Treatment rated capacity of Ballast Water Management System tested : 250 m®/h
8.3 AlEA 25 9 gz e
Range of temperature and salinity of test water 14.10 ~.22.40 °C / 20.70 ~ 34.20 PSU

6.4 AlEZ ok
Summary of the land based test results
6.4.1 1T =AH _
Condition of High Salinity: ( 33.70 ~ 34.40 PSU )

Al D} Upi:ig Co_njFa?jtion Disc[;wlair{geél %onHtHr%l |ed Disgiig-rlgz '?He%ated
gpggnfpsmgg%*oo-—fu,%%Mdualsl ) | 205,481 | 209,567 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
IS YT SR | w0 | 2w 0 | | w | | o | 1 g
S taranorbhic baster ia(cells/al) | 086405 | 206306 | 2 20405 | - - i i - -
Egc%ﬁrlchia col I (cfu/100mL) ! v 0 " z 0 0 ° | D_
B i (otur oonL) 169 | 778 0 Wie | W | 15 0 2 0
Vibrio c%l(jér:l%{cfau[hoomu 0 0 0 ¢ 0 0 0 0 0




6.4.2 ML =H

Condition of Low Salinity : { 20.70 ~ 21.80 PSU }

(3/8)

=ol =7l EEEEE S MEl " E
AlEHER Uptake Condition Discharge Controlled Discharge Treated
Test results o | A | =& | @@ | oad | x| @2 | Ad | #a
Mean Max . Min Mean Max. Min. Mean Max . Min,
50 um o[Atel ’%ﬁ%
Grganismsz;gﬂ um{individuals/m) 180,600 | 381,150 | €1,000 5,137 20,622 1,182 0 0 ¥
10umol& 50pumo Bkl O|M =
Grganisnsg‘lﬂ <80yl ndividuals/mL) 1,758 | 2,805 | 1,150 186 236 8 0 0 ¢
BFE| 2] of _ } i _ _ _
[-Te‘teromcrphic bacterialcelis/mb) 1.3E406 | 3.9E406 | 1.9E405
O &
Escher ichia col i (cfu/100mL) 3 210 3 & 223 10 3 % 0
A22R
éﬁterSEocci(cfu/?OOmL} 978 2,460 17 320 1,073 30 0 1 0
Hl 23] 2 2|2}
Vibrio cholera cfu/100mL} 0 0 0 0 0 0 0 0 0

7. MAAE B Qo

Summary of the ship-based test results

Al 20|

7.2 AlEES

Place of test :

NERE
Organization conducting the test :

Busan Techno Park {BTP)

Bal lasting

1% ©  Gamcheon(Republic of Korea)

De-ballasting

Donghae(Republ ic of Korea)

2™ . Tolo{Hong Kong)

Tolo(Hong Kong)

3" : Gunsan{Republic of Korea)

Gamcheon(Repuk | ic of Korea)

7.3 AEE

—_ o

Treatment rated capacity of Ballast Water Management System tested :

7.4 AgA 25 2 HE BQ

1l = KO-t o7l

Range of temperature and salinity of test water

7.5 AEAD @0

Mutm g Elau| o HAa e

Summary of the Ship based test results

350

m/h

18.76 ~ 26.62 ¢ [/ 29.70 ~ 33.41 PSU

= 0|

=

=2 =4
Uptake Condi

g

100

o ojMa| HiE
Discharge Controlled

CXMEle &
Discharge Treated

Particulate Organic Carbon(POC) (mg/L)

NEEE
Test Tesults g7 [ A0 | A& | ®F | A=k | sz | @7 | =G | #x
Mean Max . Min. Mean Max . Min. Mean Max . Min.
50pum O|&tot {%i =
Organismsz%,o um{individuals/m) 9,042 27,500 2,080 5,187 13,625 1,178 1 3 1
10 umO|& 50 pmo|2hel OjM 2
Organisms =10 <50 um( individua) s/nL) 154 226 106 a8 &0 14 0 ! 0
SrEf 2| of 45 100 0 NTC | NTC | 63 | NG | TNTC | 81
Heteromorphic bacterialcells/mL)
CH &7
Escherichia coli{cfu/100mL} 68 145 18 12 % ! 0 2 0
P
Iézr;teréEocci(cquOOmL) 3 39 0 7 20 0 e 0 0
Heza|2Ed 2}
Vibrio choIFEra cfu/100ml.) 0 0 ¢ 0 0 0 ¢ 0 0
7.6 =2|&E ¢ =& xA
Physical and water quality conditions
" =g 77 NEEEXE e
{Paraﬁg}er) Uptake Condilion Discharge Control led Discharge Treated
BHd =| Y E Hi Z|CH e o | CH |~
Mean Max. Min. Mean Max. Min. Mean Max . Min,
o =
SI:all ini ty{ psu) 31.00 33.41 22.70 31.20 33.45 29.30 31.22 33.54 29 .58
o
erebm
,'.'Eter temp. (C) 24 .40 29.62 18.76 24 .90 30,59 18.95 24.34 30.20 18.06
BT TEaY 2.7 20 | - -
Total Suspended Scolids(TSS){mg/L) ' 9.6 : - N " -
Ol AIA = AR
PANS ol Ehn g 1,703 | 2.465 | 1.008 | - - - - - -
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OIE MUtmaEFa|Mu|o RME 2=

8- CJl_l_ —

Components list of BWMS approved
AFU(Auto Filter Unit), ECU(Electro-Chiorination Unit), SIU(Seawater Intake Unit), NEU(Neutralization
Unit), TSU(TRO Sensor Unit}, MCP(Main Control Panel), RCP(Remote Conirol Panel), PDU(Power

Distribution Unit)

9, Zd| g =g THHS
Fquipment/assembly drawing number of  EGO800-Ex

9.1 MZEAte] &yl 2 =7 TH W5
Equipment/assembly drawing number of 1) AFU(Auto Filter Unit): A1-10000

2) ECU{Etectro-Chlorination Unit) E1-10000
3) SlU{Seawater Intake Unit) S1-10000

4} NFU(Neutralization Unit) N1-10000

5) TSU(TRO Sensor Unit)} T1-10000

6) PDU(Power Distribution Unit) M1-E0300
7) MCP{Main Control Panel) M1-E0301

8) RCP{Remote Control Panel) R1-E0300

9.2 7 gto} A 9l =2 ToHF
Equipment/assembly drawing number is not applicable

10. €2
Remark
10.1 5 BME waYeRe 592 RE8

10.2

10.3

10.4

This certificate is valid for 5 years from the date of issuance of this certificate

HAM2 EZ ol&e Ml sl Mal= Mo WaM I} JHsE
Several Etectrolyzer Chambers can be installed in parallel for higher flow rates.

& SMT gEsHa|de|e A EHo SME WwZee YEEE 14 ol #Astm, Mat
ASAE R SSEM2 EAs LS He|du S Mutol MX[F LRE 67Y oo

gAstE =Hez wUHE

This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation cnboard a ship

0| ZA = EcoGuardian™ System EGOB00-Ex 2f RE FAZ0| EW 2[3l0] Qe TAAM Al2E 4
UCHE ZE EESts 22 ofd, o, AlAH FAHE Zo|i, H=EAge S35t cleny z2e 7
H4E2 =L 7ol MRS, UE 2T Mo SHE AAHS M £ 92

- 72FA, ASEH Unit, TRO MA] Unit
This certificate will not assure the all components of the EcoGuardian™ System can be
installed in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammable atmosphere may
be present, in accordance with paragraph 4.9 of the Guidelines {G8)

- Flow Meter, Auto Filter Unit, TRO Sensor Unit

~
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ZMHE H 201529
Cert. No,_ 201529

®)

MUbE 5] I-IEI*"HI S{Al=0l= A
TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENVENT SYSTEM

o s ool o=
REPUBLIC OF KOREA

o] M= SHEHARZ|T(180) Z 2l MEPC.174(58)0 ZEHE X|&AMe| AMazio w2l ofziel Muf

"yl HAHAMESASE SYEhcth e, of %ME ofzfoll Z|AHE MelE B X 2| Ay

off &t5t0d FEECH ,

This is to certify that the Ballast Water Management System !isted below has been examined and tested in

accordance with the requirements of the specifications contained in the Guidelines contained in IMJ resclution

MEPC 174(58). This certificate is valid only for the Ballast Water Management System referred to below.

Mut" s A2 dH| o] SZA

Ballast Water Management System supplied by HANLA IMS Co., Ltd

g4 3 poy

Under type and mode! designation Ecofuardian™ System EG1000-Ex  and incorporating:

A I:kl-.u.:loi = e[A|e] M=At :

Ballast Water Management System manufactured by HANLA IMS Co., Lid.

| 2 ZEEHHT =t

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
7| Ef &dle| A =X}

Other equipment manufactured by HANLA tMS Co., Ltd, (Filter)

| 2 FRTHE S =L

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
HAM2IEH

Treatment Rated Capacity _31000 m'/h

O @AlEelEMe Ale2 MutEEs ALLCISY =3
CIAIEAH 2l M2t 4 HAZPDTOA ALEES MHubAAL Alof| HA[Eo{of Euct ot #@HAS0lSE
M7b EF FRES Solo 7| E=slA wEdotid O HASAsME HESo ok gt

A copy of this Type Approval Certificate, should be carried on hoard a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. If the Type Approval Certificate is issued based
on approval by ancther Administration, reference to that Type Approval Certificate shail be made.

““‘éa*ﬂﬂl“t'l% x| B sigtof g4t HIA{HO{0F BILCH 2E @4

ST =72 0f M F50 J|&=H AL
Limiting Conditions imposed are described in the appendix to this decument.

= 77(‘}

Official stamp @ Signed. :
Faz .
Administration of. Minisiry of Oceans and Fisheries
=
Dated this day of. 7 July 2015

210mm X 297mm[ 2 =EX](1E) 2209/ m' ]
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dutggTAegn 8A50M F5 -
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

r=a - - 2015-29
Certificate No. 2015-29

MetdE e e|dujo et AlglZolel So-MAAES MEAIEE SHGIARZ|F(IM0) ZelA
MEPC.174(58) 0l et el &l 4ot
Test resuits and details of land and shipboard tests conducted on the ballast water management system in
accordance with 1M0 Resolution MEPC.174(58) .
1. MuEE 2| | & Al
Baflast Water Management System, Type: __Filter + Electrolysis
HHXNe| ST
Treatment rated capacity: 1000 m'/h
PN
Manufactured by  HANLA IMS Co., Ltd.
2, EMEZR £7
The Active Substance
Sodium hypochiorite and other Active Substances measured as chlorine (TRQ)
2.1 g SEe| ok AMBEHE= W 2alo ZH o ZALEY)
Maximum dosage of the Active Substance*/Maximum radiation dosagex: 9 mg/L
2.2 2 ERe| 2|& ABR(EE Uy 2halo A FHA ZALEH
Minimum dosage of the Active Substancex/Minimum radiation dosage*: _ 7.2 mg/L
3. B&H e R
Substance for Neutralization of the Active Substance _ Scdium Thiosul fate
4, BIEA] F[CH TRO SE(E= W Ao AP W EA| FAE 5EH)
Maximum Al lowable Discharge Concentration of TRO=/Permitted range of radiation dosage* at discharge @ 0.2 mg/L
4.1 Z|El ALEEE (S EATH
Substances for any other use
5. R+l 58 P U HE ¢S
Permitted range of temperature and salinity of seawater inlet Not determined
6. SaAIE Hot @0t
Summary of the land based test results
6.1 AB0| S HASIART| T
Crganization conducting the test _ Korea Institute of Ocean Science and Technology {KI0ST)
6.2 AlEE MutEEsHE| Myl HAHX |2

Treatment rated capacity of Baltast Water Management System tested : 250 m°/h
6.3 AlEIA 22 Y EHE HY
Range of temperature and salinity of test water 14.10 ~ 22.40 ¢ / 20.70 ~ 34.20 PSU

6.4 AlEHZE D 29f
Summary of the land based test results
6.41 0¥€5 =2
Condition of High Salinity: { 33.70 ~ 34.40 PSU )

A8l E D} LlptiiéO=I Co_n?%'ji_-tI jon Disc%gﬁgael ?onﬁtHr%l led Disfltaarljé ?lie%ated
st fesute om | e | da | e | e | WA | RE Y EE

gpggnqgmgg%g‘ﬂu n;%i;%ivi duals/m) | 205,481 299,567 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
Joumole Soumatoiol OIE | 16w | 2262 | 70 | 148 | 15 o3 0 1 0
I-I?_e'l-iEe-“rEr_Jo?phic bacter ia{ce! |s/nL) 9.8E+05 | 2.0E406 | 2.2E+405 . " - B - )
Eﬂcﬁﬁchia colif{efu/100mL) 1 K ° . 1 G ¢ 0 0 0
BEag (cfu/100mL) 169 773 0 NI | TNTC 16 0 2 | o
Vibrie lc%le%l%ﬂfaut’mom) ' 0 0 0 0 0 0 0 0 0




6.4.2 Mgz =H

Condition of Low Salinity :

( 20.70 ~ 21,80 PSY )

(3/5)

el x=71 _olXE| HE Mels sla
Az D} Uptake Condition Discharge Controlled Discharge Treated
Test results dF | | H> | @0 | Ed | x| BF | A0 | &E
Mean Max . Min Mean Max. Min. Mean Max. Min.
50um Ojalel M=
drganisns 250 um?lndividuals/m) 180,900 | 361,150 | 91,000 5,137 20,622 1,182 0 0 0
10 umo[&t 50 umajatel ojME
'Organlsn]s>10 <50 pmf individuals/ml) 1,788 2,805 1,150 168 238 8 0 0 0
2| 2| of _ _ - - - -
}-Eteromorphic bacierialcelis/mL) 186406 | 3.9E+06 | 1.9E405
AR
Escherichia col F{cfu/100mL) 73 210 3 9 223 1 3 28 0
A
Ifr?tercl)Eocci(cfu/‘IOOmL) 578 2,480 7 320 1,078 0 0 ! 0
H 22| 222
Vibrio cholera cfu/100mL) 0 0 0 0 0 0 0 0 0
7. MMAME 2 Ref
Summary of the ship-based test results

7.1 AEO] FEE

= 1O

3 A2 ol Al E 7|2t

De-ballasting

Donghae{Repubiic of Korea)

Gamcheon(Republic of Korea)

Organization conducting the test :  Busan Techno Park (BIP)
7.2 AEEA
Place of test : Bal lasting
1*' . Gamcheon{Republic of Korea)
2" : Tolo(Hong Kong) Tolo(Hong Kong)
3. @unsan{Republic of Korea)
7.3 AlgE M Fés—’;‘*ﬂﬂl’%lﬂlgl A2 &

Treatment ra
7.4 AMEA 22 & Hr He

Range of temperature and salinity of test water

7.5 AMEED 29

ted capacity of Ballast Water Management System tested

;350

m/h

18.76 ~29.62 C / 29.70 ~ 33.41 PSU

Summary of the Ship based test results

e REEEE FEEEE
AlElH | Uptake Condtion Discharge Controlled Discharge Treated
Test results B R R E - CREEE
Mean Max . Min. Mean Max . Min. Mean Max. Min.
50pm ol&tel i%i
Orglélnlsms>50 un(individuals/m) 9,042 27,500 2,080 5,187 13,625 1,178 1 3 1 |
10umol &t 50 ymo 2ol o|M =
Organisms=10 <50 pm(individuals/ml) 154 226 106 38 80 4 0 1 0
gtel 2| o}
I-Eteromorphic bacterialcells/mL) 4? 100 0 TNTC TNTC &3 TNTC TNTC st
CH &Fr
Escherichia coli{cfu/100mL) 68 145 18 12 ® ! 0 2 0
P
ﬁtercl)Eocci(chHOOmL) 13 % 0 7 20 0 0 0 0
HE2|2Z28 2
Vibrio choleralcfu/100m) 0 e 0 0 0 0 0 0 0
7.6 Eei&sE 2 & x=H
Physical and water quality conditions
e F =A o BAElE i E CXEl HE
(Parameier) Uptake Condition Discharge Control led Discharge Treated
et Z|CH =4 Hort Z| 0 E= = =T e b
Mean Max . Min. Mean Max . Min. Mean Max . Min.
ST
SI:a!Iinity(psu) 31.00 33.M 28.70 31.20 33.45 28.30 31.22 33.54 .| 29.58
@2
I‘Et_; temp.{C) 24 .40 729.62 18.76 24.90 30.59 18.95 24.34 30.20 18.06
sy aadd 207 | 786 | 2.0 - - - - - -
Total Suspended Solids{TS5) (mg/L) ; : ’
[«H I,A-i OJIE}AE _ B _ ~ _ _
P? iculate Organic Carbon{POC){mg/L) 1.703 2.465 1.008
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olFl MEtBEsHalMdule THE B8

Components list of BWMS approved
AFU(Auto Filter Unit), ECU(Electro-Chlorination Unit), SiU(Seawater Iniake Unit), NEU(Neutralization
Unit), TSU(TRO Sensor Unit), MCP(Main Control Panel), BRCP(Remote Control Panel), PDU(Power

Distribution Unit)

9. 2d| 2 =g THHS

Equipment/assembly drawing number of  EG1000-Ex

9.1 M=A2| #y| & =8 EH #HE
Equipment/assembly drawing number of 1) AFU(Auto Filter Unit): A1-10000

2) ECU(Electro-Chlorination Unit) E1-10000
3) SlU{Seawater Intake Unit) S1-10090

4) NEU{Neutralization Unit} N1-10000

5) TSU(TRD Sensor Unit) T1-10000

6) PDU{Power Distribution Unit} M1-E0300
7} MCP{Main Control Panel) M1-E0301

8) RCP(Remote Control Panel} Ri-E0300

9.2 7 gte Fy| & FE THHS
Equipment/assembly drawing number is not applicable

10. Bl
Remark

10.1

10.2

10.3

10.4

5 BME UIYRRE 5HZ RES

This certificate is valid for 5 years from the date of issuance of this certificate

MM B o|ae XMHa|2of chsto] Mall= Moo HHAX|7} Jisg
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

S SMT Basxalde|e #AAHo| SAME LIYE HREH 14 ol #HsDm, Mt
AEAE H EHEEME SHME UILD HaldelE Metol dxst SEE 670 o[
HHSE THoE wdE

This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemicai analysis shall be fulfilled satisfactorily within 6
months from the date of first instaliation onboard a ship

ACts dE HEst=E A2 o, o, AlAH FAHE Zo|M, LHEAES S8t cteat 2
H4E2 FY g0 Mx|sto], WE 27 Mol it AlARE HE2E 5 2

- 7EA, ASEE Unit, TRO MA Unit

This certificate will not assure the all compofents of the EcoGuardian™ System can be
ingtalled in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammable atmosphere may
be present, in accordance with paragraph 4.9 of the Guidelines (GB)

- Flow Meter, Auto Filter Unit, TRQ Sensor Unit
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SMHE M 2015-30 &
Cert. No. 2015-30

MEFZI S 2 x.IEIA-IHl S AL OIS A

TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENVENT SYSTEM
g w2
REPUBLIC OF KOREA
of M= IHEHAZIT(IM0) ZM MEPC.174(58)0ll ZEE X E AL AtM|L70l wat olefel Alut
BY A2 LU0 HAYA B RS E SHHUCH Clet, of SME ofefol 7IME Mutg g +H el
of ststo REELCE
This is to certify that the Ballast Water Management System listed below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IM0 resolution
MEFC 174(58). This certificate is valid only for the Ballast Water Management System referred to below.
A-II:II-E47 Z=xf2|du|2| 22X

l_‘_|C>

Ballast Water Management System supplied by HANLA IMS Co., Ltd

84 U pEy

Under type and model designation EcoGuardian™ System EG1500-Ex_ and incorporating:
Mutm e X2 |2 & =A} _

Ballast Water Management System manufactured by _HANLA IMS Co.. Ltd

Jé!'l:ll E‘:I EEEE‘E’ji Lél'Ml'

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
Z|Ef &d|o| M =X}

Other equipment manufactured by HANLA IMS Co.. Ltd. {Filter}

Zf 9 =P EHHE =t

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
HaHe| g2t

Treatment Rated Capacity 1500 m'/h

O gAlgelsAalg AP%S MR EHE Ao E PR Mutol|l g4t b x| Stodof ook BH
A AR M} TASCIAEZIE TA ALEE MBFHAL Alof ®AlZ|ojo} BiL{ch Dl &4
A7F EF FEE 9 o&loil 7| oM Yl EACtH O HASABEME MRS ofof gt

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protoco! and a copy of the test results
shoutd be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be mads.

0
e &
o o

ol o

EoH e =712 o] M2 £80 Z|&=0o U
Limiting Conditions imposed are described in the appendix to this document.

5-3¢-}

Official stamp Signed.
FHE
Administration of. ‘Ministry of Oceans and Fisheries
=L
Dated this day of. 7 July 2015

210mn X 297mm{ 2 =EX|(1F) 2200/ m' ]
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RET T E RS TETPE eI PXPNPY
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s dH 3 2015-30
Certificate No. 2015-30

defdaleraldafof] st AlEZDtet Sab-MdaAEe MEAES ZHEAZIR(IM0) ZolA
MEPC.174(58)cl 2lA =8l &= Z v},
Test results and details of land and shipboard tests conducted on the ballast water management sysiem in
accordance with IMO Resolution MEPC.174(58).
1. dutgsi= e Mool &4
Ballast Water Management System, Type: Filter + Electrolysis
HAx 8
Treatment rated capacity: 1500 w'/h
H = A
Manufactured by _ HANLA IMS Co., Ltd
2. gMExo B
The Active Substance
Sodium hypochlorite and other Active Substances measured as chlorine (TRQ)

Mo

1 B SN A0 ABRHEE Uy wAlel A A0 TA)

Maximum dosage of the Active Substance*/Maximum radiation dosage*: 9 mg/L
.2 B E A0 IFI‘l A}&Eor(cc'— Uy til»/xlol 7:|C> =| & ZC_AP%F)

Minimum dosage of the Active Substance*/Min|mum radiation dosage*: _ 7.2 mg/L
. =EHe BF

Substance for Neutralization of the Active Substance Sodium Thiosul fate

CBEEA ZO] TRO ST(HE= UV ghrlol AP BiEA| ZAIZE 525 9)
Maximm A} lowable Discharge Concentration of TRO*/Permltted range of radiation dosage* at discharge @ _ 0.2 my/L

1 71EF AFBEE (GRAITH
Substances for any other use
5. el5f 49| HE 2 4 o5 He

Perm|tted range of temperature and salinity of seawater inlet Not determined
. SakAE Za oot

Summary of the land based test resulis
i Alc-lol o”El “:]A|AO|A|0‘17|_|_I-

Organrzatron conductrng the test __Korea Institute of Ocean Science and Technology (KIOST)
2 AEE Mutgssaaladule P2xal 2

Treatment rated capacity of Ballast Water Management System tested @ _ 250 m'/h
B AEA 25 gl HE e

Range of temperature and salinity of test water 14.10 ~ 22.40 °C / 20.70 ~ 34,20 PSU
6.4 BT} 2ot

Summary of the land based test results

6.41 gL =H

ERy e i g 4

N

[#¥]

I

I

G')O')CDO‘)

Condition of High Salinity: ( 33.70 ~ 34.40 PSU )

AlE ) i Uptﬁ:?hgzﬁiron Drsé%afgzvéentrolied Drscggﬁée %EE%ted

Test results = Z|CH S =t =\ Z| & =| EIps

ﬁéan Max. Min, ﬁean Max. Min. ﬁEan Max . Min.
OrgenlsmsL%IbO[u B icalssm) | 205,481 | 200,567 | 160,417 | 4,498 | 8,487 | 2,080 0 1 0
JOunoly Soynaiehal ald= | 1w | 2262 | 730 | a8 | 1es 93 0 1 0
HetEeIEc?rrrio(r)phrc bacteria(cells/mL) | ©-8E+05| 2.0E206 | 2.2E+05 - B - ) 3 }
Etgcjr?;ﬁchla coii{ciu/100mL) 1 17 0 1 a7 0 0 0 0
L& i (otu/100m) 160 | 773 0 Wie | WG | 15 0 2 0
‘lflblr:'loacﬁ;l:’a%{cfaumemL) 0 0 0 0 0 0 0 0 0
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6.4.2 Mgx: =A
Condition of Low Salinity : ( 20.70 ~ 21.80 PSU )

el x=AH CbiXE|¢ HE Xzl v =
Alg At Uptake Condition Discharge Controlled Discharge Treated
Test results i | oF | A | "R | ad | x| "®HE | A | FHx
Mean Max. Min Mean Max, Min. Mean Max . Min.
50 um O|&rel ’%%
Drganis;ﬂsz%{)'"um individuals/m) 180,800 | 361,150 | 91,000 5,137 20,622 1,182 0 G 0
10 umol&t 50 umo[2Hel ClME
Drgénisns 10 <60 ynlindividuaisl) | 1758 | 2.805 | 1,160 | 186 238 83 0 ¢ 0
R 2| O} - - _ - - _
l-Eteromorphic bacteria{cel Is/ml) 136406 | 3.9E+06 | 1.9E4+05
&=
Escher ichia col i(cfu/100nL) 7 10 8 7 228 10 8 28 0
A7
éﬁterocecci(cm/mOmL) 978 2,460 17 320 1,073 30 0 1 0
HIEElEP_E'—Ewl{E}
Vibrio choﬁra cfu/100mL) 0 0 c 0 0 0 0 c 0

7. MaAE Ao 29
Summary of the ship-based test results
7.1 A0l THE HASOIAET| 2

Organization conducting the test : Busan Techno Park (BTP)
7.2 NEES
Place of test : Ballasting De-bal lasting
1*' . Gamcheon(Republic of Korea) Donghae(Republic of Korea)
2" : Tolo{Hong Kong) Tolo(Hong Kong)
3" Gunsan(Republic of Korea) Gamcheon(Republic of Korea)

7.3 A EE MulEHEsH2|MHu|e| HHX 2| ST

Treatment rated capacity of Ballast Water Management System tested : 3850  m'/h
7.4 AEA 2E 2 HE HS

Range of temperature and salinity of test water 18.76 ~ 29.62 C / 29.70 ~ 33.41 Psy
7.5 AMlgldat gef

Summary of the Ship based test results

ol = EEEREE EEEEE
Al D} Uptake Condition Discharge Controlled Discharge Treated
Test results HE | A | HL | &2 | A | Az | BF | A0 | Ax
Mean Max. Min. Mean Max . Min. Mean Max . Min.
50um O|akel ’é(li%
Grganismszcgol—um individuals/m) 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 umO| & 50 umB |22l O|A =
Drganismsgm <50 pmf individualos/mL} 154 226 106 38 80 14 0 1 0
8hEl| 2] of
i-gteromarphic bacteria(cel is/mL) 45 100 0 TNTC TNTC 63 TNTC INTC 31
;—_Hxl-ﬂ-
Escﬁarichia coli{ctu/100mL) &8 45 18 12 39 1 0 2 0
a7
E‘ﬁterococci(cfﬁMOOmL) 13 30 _ 0 7 20 0 0 0 e
H B2 23y 2}
Vibrio chelera(cfu/100mL) 0 0 0 0 0 0 0 0 0

7.6 22|&3 3 & =4
Physical and water quality conditions

o =o| =7 EEREE CHals g
(Par'Em_z'e_ter) Uptake Condition Discharge Controtled Discharge Treated

H =| CH | A B (oY E= = =S| 3|4
Mean Max. Min. Mean Max. Min. Mean Max . Min.

o= ;

ol
S?Iinity(psu} 31.00 33.41 20.70 31.20 33.45 29.30 3,22 33.54 .| 29.58
Ll

R
Water temp.(C) 24.40 29 .62 18.76 24.90 30.59 18.95 24 .34 30.20 18.06

ZHo =
S5 T Al 2

= - - - - - -
Total Suspéﬁﬁded Sol ids{ TSS) (mg/L) 2.7 79.6 2.0

At 77| BT

Particulate Organic Carbon{POC){mg/L) 1.703 2.465 1.008 B } - - B B




8. SOE MuHESHML o THE B2

—i=

Components list of BAMS approved

(4/5)

AFU(Auto Filter Unit), ECU{Electro-Chlorination Unit), SlU(Seawater Intake Unit), NEU(Neutralization
Unit), TSU(TRC Sensor bnit), MCP{Main Control Panel), RCP{Remote Control Panel), PDU{Power

Distribution Unit)

9, B 2 & THHS
Equipment/assembly drawing number of  EG1500-Ex

9.1 A =Xte| FHu| 2 =3 £H 85
Equipment/assembiy drawing number of 1) AFU{Auto Filter Unit): A1-10000

2) ECHU{Electro-Chlorination Unit) E1-10000

3) SlU{Seawater {ntake Unit) S$1-10000

4) NEU{Neutralization Unit) N1-10000

5) TSU(TRQ Sensor Unit) T1-10000

6) PDU{Power Distribution Unit) M1-E0300

7) MCP{Main Control Panel) M1-E0301

8) RCP{Remote Control Panel} R1-E0300

9.2 7 ste| aH| 2 xE THUS

Equipment/assembly drawing number is not applicable

10. H|Z2
Remark

101 = SAMc YSd2Re 597 2%

This certificate is valid for 5 years from the date of issuance of this certificate

10.2 A2 ET olate) |22l oisto] Mell= Huo HBEMX2F JisE
Several Electrolyzer Chambers can be instatled in paratlel for higher flow rates.

0.8 5 BME Y+Helolo Mgl BME UTwe HELE 14 oy ¥AsD, du
HEME 9 SSEMS BME WIWL MalMuE Mo MxE LR
Bzste m7ioz W

[=:]
This certificate has been issued under the condition that environmental

test shall be

fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be futfilled satisfactority within 6

months from the date of first instaltation onboard a ship

o]

10.4 O] SA= Ecobuardian™ System EG1500-Ex & 2= FTME0| ZY 2iglol 2de 7Y
= WE HEsl= 22 obd, ©f, AAH FAE SolM, HEAHE 53

2 ZU Y7ol MRste, WE F MUt ST AAHE HEE £ U

- FEAH, A=EE Unit, TRO A A Unit

This certificate will not assure the all compohents of the EcoGuardian

instatied in the explosive hazardous area. Only, the following components,

0x 3¢
40 o 11

oM APEE %
e 2e T

System can be
tested as per

relevant regulations, can be installed in the locations, where flammable atmosphere may

be present, in accordance with paragraph 4.9 of the Guidelines (G8)
- Flow Meter, Auto Filter Unit, TRO Sensor Unit
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=M ®| 2015-31 &
Cert. No. 2015-31

./@3
ﬂ%@gﬁg}

MetEH 2 M| HASASM

TYPE APPROVAL CERTIHCATE OF BALLAST WATER MANAGEVENT SYSTEM
g g 9 =
REPUBLIC OF KOREA

o BM= SHIGKAZ|T(IM0) ZolAf MEPC 174(58)0ll Z e E X EA 2] AMAo] wt2lA] ofefel Aut

HErMae|du it AAUAEERSE SHEYCH ok, of %? M= ofefoff 7|HE MubEEsx 2| M|

off &t REEHCL

This is to certify that the Ballast Water Management System listed below has been examined and tested in

accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution

MEPC 174(58) . This certificate is valid only for the Ballast Water Management System referred to below.

Mt s dd| e 222X

Ballast Water Management System supplied by HANLA [(MS Co., Ltd

RS

Under type and mode! designation Ecofuardian™ System EG2000-Ex  and incorporating:
MutgdEsaelMde|el " Z=AL ‘

Ballast Water Management System manufactured by HANLA IMS Co., Ltd

Zu| W ZYTHAMS g

to equipment/assembly drawing No. See the Supplement to the Certificate daie 7 July 2015
7| e} el H =X}

Other equipment manufactured by HANLA IMS Co., Ltd. (Filter)

Ed| 2 FZETHHE =

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
HAXMe 2T

Treatment Rated Capacity _2000 n/h

O HNZUBM RS Hugusriadelg UxIs Lol S uixsiofol Euch B PMB
AMEAYAMLL HASUAYZAETN AR MUYZAL Alo] HAS0foF BUCH B, @AlBoE

M7t EF FaEe| &elof 7] &6l A HFO”EJO*EW O EAMs0EME HEEOOF g

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Waier Management System at ali times. A reference to ihe test proiocol and a copy of the test results
should be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

EeIH T ZAH2 0] ML FEo| ZigEof 2USsLCt.
Limiting Conditions imposed are described in the appendix to this document.

. RAE

Official stamp Signed.
= .
Adminisiration of. Ministry of Oceans and Fisheries
=at
Dated this day of. 7 July 2015

210mn X 297wmf 2 EE2X|(15) 2200/ m]
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NergEsaizldu] gAdelM 2
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

o H 5 2015-31
Certificate No. 2015-31

dergasxeldulol et AlEZatel Sab-MAAIEe] MEAZ2 IHE{AZIT(IMO) ZHelM
MEPC.174(58)0fl [}l =& & Ziel|ct,
Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with IMO Resolution MEPC.174(58).
1. MErm S X2 Mu] 2| 84
Ballast Water Management System, Type: _ Filter + Electrolysis
el g2
Treatment rated capacity: 2000 m/h
X Z=AL
Manufactured by  HANLA IMS Co., Ltd.
2. g#¥szo =7
The Active Substance
Sedium hypochlorite and other Active Substances measured as chloring {TR0)

2.1 EMEFES A ALZE{ES v g9 AP E0 ZAME
Maximum dosage ot the Active Substances/Maximum radiation dosages: _ 9 mg/L
2.2 &M EAo £X ARZBR(ELE UV WA 9 AP FA ZAME
Minimum dosage of the Active Substance=/Minimum radiation dosagex: _ 7.2 mg/L
3. E2lHe &R
Substance for Neutralization of the Active Substance  Sodium Thiosul fate
4. HIEA| Z[C] TRO ST(L£e UV 242 AR HISA ZAR 5| 2HY)
Meximm Alloweble Discharge Concentration of TRD«/Permitted range of radiation dosage~ at discharge @ 0.2 mg/L
4.1 7|EF AFES2E (S EATEH)
Substances for any other use
5. gUdfol 58 2x U YT WYY
Permitted range of temperature and salinity of seawater inlet Not determined
6. SAAE ADl R0k
Summary of the land based test results
6.1 AlBI0| #=8E HASIAEHY B
Organization conducting the test _ Korea Institute of Ocsan Science and Technology {K10ST)
6.2 MEE MUy s pR2|Mu|e MAXE| 22

Treatment rated capacity of Bal last Waier Management System tested : 250 w'/h
6.3 AlEA 22 2 FE wg
Range of temperature and salinity of test water 14.10 ~ 22,40 C / 20.70 ~ 34.20 PSU

6.4 A5z Qof
Summary of the land based test resufts
6.4.1 IgE =A .
Condition of High Salinity: { 33.70 ~ 34.40 PSU )

- = ETESE

Aleza _ :rumi%ffﬂmip E)_Lj:s_jﬂhg{g%!E)nHtHr%L Iief mDﬁﬂE{éﬁfﬁit:ﬁ

Weah | Max. | Min. | Wedn | Max. | Win. | Wedn | MNax | Mino
goum olerel CiBivicuals/m) | 205.481 | 29,567 | 160,417 | 4,408 | 8,487 | 2,060 0 1 0
Joumols SoymalBkal SLEE, | 10 | 2252 | 730 | 148 | g5 93 0 1 0
I-Ilj_ell-tFérErr!o(r)phic bacteria(ce!is/mL) 9.BE405 | 2.0E406 | 2.2E+05 B - - } - )
EEEcj‘t%’el-#chia coli{ctu/100mL} 1 7 0 i 27 0 0 0 0
B ity 1100m0) 169 773 0 INC | TNTC 15 0 2 0
Vbris el oo 0 0 0 0 0 0 0 0 o




6.4.2 Y=

=

Condition of Low Salinity :

{ 20.70 ~ 21.80 PSU )

(a/5)

el =z
Uptake Condition

EEENE

Ae|g &

Alsdn) ) Discharge Control fed Discharge Treated
Test results = Z| Y e Ho =| Y &4 =He =|Cy i
Mean Max. Min Mean Max. Kin. Mean Max . Min.
50pm o]akel 4? =
Orggnismszcgﬂ umlindividuals/m) 180,800 | 367,150 | ©1,000 5,137 20,622 1,182 0 [ 0
10 pmo|&t 50 ymo|Bkel O|A S
Orgglismsgm <50 um{?ﬁdividuais/mL} 1,758 2.805 1,150 166 238 8 0 0 0
2E 2 of - - _ . - -
I-Tgteromnrphic bacierialce! is/mL} 1.3E+06 | 3.0E+06 | 1.9E+05
CH &3
Escﬁerl_ichia col i{cfu/100aL) & 210 3 9 223 10 8 28 0
P
Ecr?tertl}aocci(cfu/‘IOOmL) 978 2,460 17 320 1,073 30 0 1 0
H =2at 22 at
Vibric choieralciu/00mL} ¢ 0 0 0 0 0 0 0 0
7. MAAE H3l 29
Summary of the ship-based test results
7.1 AlEo| SHE HASOIAIRT| B
Organization conducting the test :  Busan Techno Park {BIP)
7.2 NEHL
Place of test : Ballasting De-ballasting
1*' ©  Gamcheon(Republic of Korea) Donghae(Republic of Korea}
2" Tolo{Hong Kong) Tolo(Hong Kong)
3": Gunsan(Republic of Korea) Gamcheon(Repubiic of Korea)
7.3 AMEE Metggaxe2|dule M2 28
Treatment rated capacity of Ballast Water Management System tested : 350 m'/h
7.4 ABA 2E 9 A e T
Range of temperaiure and salinity of test water i8.76 ~ 28.62 C [/ 29.70 ~ 33.41 PSU
7.5 MEZD 29
Summary of the Ship based test results
el FH Colxz(r YWE CMHe|= B E
AlEA D} Uptake Condition Discharge Control led Discharge Treated
Test results oo =[oH |4~ oot Z| Tl A oo ESJu |4
Mean Max. Min. Mean Max. Min. Mean Max . Min.
50 um oAl %#%%
Orggnismsz%io unl individuals/m) 8,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 umO[AF 50 ymo|2Hel oM S
Organisms%o <50 um{ﬁdividuals/mL) 154 226 108 38 80 14 0 ! 0
gtej 2| of
I-I_e|teromorphic bacteria(cel Is/mL) 45 100 0 TNTC TNTC 63 TNTC TNTC S
Y =
Escher ichia col i(cfu/100mL) 68 145 '8 2 9 ! 0 2 0
KRR
Ecrjltercl)Eocci(cfuMUOmL) 13 39 ¢ 7 20 0 0 0 0
vl=Ea|2Z a2}
Vibrio choleral cfu/100nL) 0 0 0 0 0 0 0 ¢ 0
7.6 22|55 9 =& x=A
Physical and water quality conditions
b Fol x®=H _ D|x{E| ufE CMels v =
(PaerTt 0 Uptake Condition Discharge Control|led Discharge Treated
ete ga [zt | Ha | Ba | = | EHx | B2z | o | Hx
Mean Max Min. Mean Max . Min. Mean Max. Min.
qHE
Sl:al!inity(psu) 31.00 33.4 28.70 31.20 33.45 29.30 31.22 33.54 .| 29.58
=20
\\Lfe—ner temp.{TC) 24.40 29.62 18.76 24.90 30.59 18.95 24 .34 30.20 18.06
=0 oS xiaf
T= - - _ - _ _
Total Suspended Sol ids(TsS)(mg/L) | 227 | 796 | 2.0
°|I|-A"1?-7|EF_+_E-F _ _ _ _ - _
F‘?riic?late Organic%arbon(POC){mg/L) 1.703 2.485 1.008
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8. &¢l8 MutBEE M| Mduie FPHE B2

Components list of BWMS approved

AFU{Auto Fitter Unit), ECU(Electro—Chlorination Unit), SIU{Seawater Intake Unit), NEU(Neutralization
Unit), TSU(TRO Sensor Unit}, MCP(Main Contro! Panet), RCP(Remote Control Panel), PDU(Power
Distribution Unit) '

9. Fd| ¥ =g g
Equipment/assembly drawing number of _ EG2000-Ex

9.1 H=Ate| Zd| 2 =7 £H HE
Equipment/assembly drawing number of 1) AFU(Auto Filter Unit): A1-10000

2) ECU(Electro—Chlorination Unit) Ei-10000
3) S1U(Seawater Intake Unit) $1-10000

4} NEU(Neutralization Unit) N1-10000

5) TSU(TRO Sensor Unit) T1-10000

6) PDU(Power Distribution Unit) M1-E0300
7} MCP(Main Control Panel) M1-E0304

8) RCP(Remote Control Panel) R1-EQ300

9.2 1 wel Fu| U =P UMD

Equipment/assembly drawing number is not applicable

10, H|Z2
Remark
101 & EMc UZYZRE 542 FEE

10.2

10.3

10.4

This certificate is valid for 5 vears from the date of issuance of this certificate

HAXE B ool HMalBYol thstod M Hulel WHMRT} 2HsE
Several Electrolyzer Chambers can be installed in paratlel for higher flow rates.

S ZME gHsHolduo HHAHO BME YIS LE2e 19 oy Hetn, Mat
HEAE 2 simEAs ZME UTWD HalMolE Mool 4xB LR Y ofuof
SZsie zzion Yy

This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfitled satisfactorily within 6
months from the date of first installation onboard a ship

Ol &AM+ Ecoluardian™ System EGR000-Ex & BE TME0| Zut 2|80| QE FAHOM AIRE %
UCtE A& EEste #de obd, Tf, Al2EH PAHE SolM, WEAYE S5 ctaen g2 ¢
HES EY ATl MR|5to], BHE @7 Mol ST AARS Hags 4 2

FEA, A=EE Unit, TRO MA yUnit

This certificate will not assure the all components of the EcoGuardian™ System can be
installed in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammabie atmosphere may
be present, in accordance with paragraph 4.9 of the Guidelines (G8)

- Flow Meter, Auto Filter Unit, TRO Sensor Unit
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SMHE H 2015-32 &
Cert. No._2015-32

N
MU ME| HASASN

0 -
REPUBLIC OF KGREA
o EMe= FHES|AFZ|T(IM0) ZeiAM MEPC.174(58)0 ZEHE X|EAMe| MM 7ol watMd ofefel Mut
HErMeldu| It HAVAIEER S SHEY ot ofgl, of SAE ofafof ZIAE MetE S = e| |
o srstd FEEHCH
This is to certify that the Ballast Water Management System listed below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution
MEPC 174(58). This certificate is valid only for the Ballast Water Management System referred to below.
MutgE a2 g o BFx
Bal last Water Management Sysiem supplied by HANLA IMS Co., Ltd.
& Al Bl Ddiod
o 1 = =
Under type and model designation EcoGuardjan™ System EG2600-Ex  and incorporating:
Metgdd x| e H =Xt :
Ballast Water Management System manufactured by HANLA IMS Co., Lid.
2| ¥ B FETHHTS =
to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
ZIEt &u(e| =X}
Other equipment manufactured by HANLA IMS Co., Ltd. (Filter)
| 3 R EHHS e
to equipment/assembly drawing No. See the Suppiement to the Certificate date 7 July 2015
HAME SE
Treatment Rated Capacity _2600 ne/h

Ol HAZABAHE AR MYBHSHIMHIS Mx|sH Mool 4 ulA|5toI0F FLICH R HAS
CIAEAL M HASUMNTZIE DA AHZS MU AL Alof MALE|ofo} BLICh 2, BAIBOIE

AMIb EF FEEQ ol ViEsiM HRHJACH 0 @A SAEM T HE=ojob ROt

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at al! times. A reference to the iest protocol and a copy of ihe test results
shouid be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approvatl Certificate shall be made.

S0lH e =712 o] M2 F80 7|&=0] st
Limiting Conditions imposed are described in the appendix to this document.

71 AF
M
Signed. - n
=3 \
Administration of. Ministry of Qceans and Fisheries
ol
Dated this day of. 7 July 2015

Official stamp

210mm X 297mm[ 2 Z=EX[(1Z) 2209/ m ]
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Mg Szl de] g4500A =8
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s o H 5 2015-32
Certificate No. 2015-32

MulgalHaida|o] et AlgZziel Sab-MaAEe MEAEE2 s AZZ(IMO) ZolM
MEPC.174(58) 0l 2bA =3 & ZdQlu|c|.
Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with IM0O Resolution MEPC.174(58).
1. Ao s aRi2 M| 0| gal
Ballast Water Management System, Type: Filter + Electrolysis
HAXC| T _
Treatment rated capacity: 2600 m'/h
HZA
Manufactured by _ HANLA IMS Co., Ltd.
2. gNEEe BF
The Active Substance
Sodium hypechlorite and other Active Substances measured as chlorine (TRO)
A SH=Fo He ALSZHIES WV 2ol AR F| FALZ
Maximum dosage of the Active Substance=/Maximum radiation dosage*: 9 mg/L
2.2 BMEHY =X AL W 2HAle] AR FA =AM
Minimum dosage of the Active Substancex/Minimum radiation dosage*: _ 7.2 mg/L
. =3l B8 o _ -
Substance for Neutralization of the Active Substance Sodium Thiosul fate
4. BIEAl HO| TRO SE(EE Uy BHAL| HL HiZA| ALY 328 )
Mexciman Af lowable Discharge Concentration of TRO+/Permitted range of radiation dosage* at discharge @ 0.2 mg/L
4.1 7|t AEER (AT
Substances for any other use
5. Feloisel 518 25 3 95 99
Permitted range of temperature and salinity of seawater intet Not determined
6. SMAE 23 @9
Summary of the land based test results
6.1 AEO| TaE @A zolAlRY |2
Organization conducting the test _ Korea Institute of Ocean Science and Technology (KIOST)
6.2 AIEE Mubdsiaaldblo MHN2 22

[Re]

4]

Treatment rated capacity of Ballast Water Management System tested : 250 m%/h
6.3 AlEA] 25 3 g 29
Range of temperature and safinity of test water 14.10 ~ 22.40 C / 20.70 ~ 34.20 PSU

6.4 AlE[Z1 RoF
Summary of the land based test results
6.4.1 1E€E =4
Condition of High Saiinity: ( 33.70 ~ 34.40 PSU )

AlEgat Upijﬁeﬂ Coﬁj%ﬁion Discﬂajﬁgil ?onﬁtHr%Sl led Disétliaarlgé '?tl'é%ated
fest fesults om | we | ale | BE OB | R RE O px

gpggnmsmggg;ﬂu LB s jm) | 205.481 (299,667 | 160,417 | 4,498 | 8,487 | 2,060 6 1 0
g%g]ﬂns?né%; POy "E'ﬁ'n’(%*%igug%ﬁ) 1,600 | 2,252 | 730 | 148 | 195 93 0 1 0
I-%Lt%lrl';n;nlc)?pl-hic bacteria{ce!{s/mL) 9.8E+05 | 2.0E+06 , 2.2E+05 - B - - " B
El:gc%;ﬁchia coli(cfu/100mL) ! 7 0 1 27 0 0 0 0 .
grd (cfu/100mL) 169 773 0 WIC | TNTC 15 0 2 0
Vibre Icﬁc%lm%;(aﬂful}‘i 00nl ) 0 o 0 e 0 0 0 0 0




6.4.2 MHx =7

Condition of Low Salinity :

( 20.70 ~ 21.80 PSU }

(3/5)

=g =7

0

EEEEE

Bl HE

A&} Uptake Cordition Discharge Contreiled Discharge Treated
Test results Hd =\ o} E= oo =| CH 3|4 B Z| ol | A
| Mean Max. Min Mean Max. Min. Mean Max . Min.
50 um Ofakel "%l =
Organismszcgol_um individuals/m) 180,900 | 361,150 | 91,000 5,137 20,622 1,182 [ 0 0
10umo| &k 50 ymo|2Fel oM &
Orggnismsgw <50 um(?ﬁdividuals/mL) 1,758 2,805 1,150 156 238 82 0 0 0
UHE 2 of - - _ _ - -
H_elieromnrphic bacterialce!ls/mL) 1.3E+06 | 3.9E406 | 1.0F+05
CH &He
Escﬁarl_ichia col i{cfu/100mL) 73 210 3 79 223 10 3 28 0
a3
Ecétern;Eocci(cfu/‘EOOmL} 978 2,460 17 320 1,073 30 0 1 0
H 22|22 2t
Vibrio choﬁra cfu/100mL) 0 0 0 0 0 0 0 ¢ 0
7. MMAE 23 oot
Summary of the ship-bhased test resulis
7.1 Alglo| EE "alsolAlgo|
Organization conducting the test :  Busan Techne Park (BTP)
7.2 AMEEA
Place of test : Ballasting De-bal lasting
1% Gamcheon{Republ ic of Kaorea) Donghae(Republic of Kerea)
2™ . Tolo{Hong Kong) Tolo{Hong_Kong)
3" Gunsan(Republic of Korea) Gamcheon(Republ ic of Korea)
7.3 AIEE MutHE AL dulo| A2
Treatment rated capacity of Ballast Water Management System tested : 350  m/h
7.4 AJEAl 25 2 Hr Hel .
Range of temperature and salinity of test water 18.76 ~28.62 C / 29.70 ~ 33.41 PSU
7.5 AlHED o
Summary of the Ship based test resulis
=2 = Dix 2| & CAMels siE
AlsiZ ) Uptake Condition Discharge Control led Discharge Treated
Test results o oAl | A | o#@a | 2l | e | "HF | oA | Fa
) Mean Max. Min. Mean Max. Min. Mean Max. Min.
50um oAl ‘}f‘l%
OrganismszchLﬂum individuals/m) 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 pmO[ & A0 pymo[Et2] O[ME
Organismsgm <50 um(individuals/l) 154 226 106 3 80 14 0 ! 0
g 2f of
I-Eteromorphic bacteria(cells/mL) 45 100 0 INTC TNTC 63 TNTC NTC 3
N
Escher ichia col i{ciu/100mL) 68 145 18 12 39 1 0 2 0
P
ﬁieréEocci{cquOOmL) 13 39 0 ! 20 0 ¢ 0 Y
gjeg|2E8 2t
Vibrio cholera cfu/100mt) ¢ 0 0 0 0 0 ¢ 0 ¢
7.6 E2l3E 2 & =A
Physical and water quality conditions
b Fel =2H o|xz2|¢ & C Mels h=
(Parlgm_é—ter) Uptake Condition Discharge Controlled Discharge Treated
b oY A4 Bt E= = A = = e
Mean Max . Min. Mean Max . Min. Mean Max . Min.
HE
S?Iinity(psu) 31.00 3.4 79.70 31.20 33.45 29.30 3.22 33.54 | 28.58
Lo
WIEtELF temp. (C) 2440 29.62 18.76 24.80 30.58 18.85 24 .34 30.20 18.06
EH oo xaf
T _ . _ - _ -
Total Suspended Sol ids(TsS)(ng/l) | 297 | 798 | 2.0
Ol X[M ST Et A2 B ] C _ - _
P‘grticaate Organic Carbon{POC){mg/1.) 1.708 2.465 1.008




o) =]

olEl MuthE X 2|Mdule THE B5
Components list of BWMS approved

AFU(Auto Filter Unit), ECU(Electro-Chlorination Unit},
Unit), TSU(TRO Sensor Unit), MCP(Main Control Panel),

Distribution Unit)

8.

Eal
[=]

SlU(Seawater

. A 2 xE EHelS

RCP(Remote Control

(4/5)

NEU{Neutralization
Panel}, PDU(Power

Intake Unit),

Equipment/assembly drawing number of

EG2600-Ex

9.1 A
Equipment/assembly drawing number of 1} AFU{Auto Filter Unit):

ALl Hu| @ =@ TH HE

A1-10000

2} ECU(Electro-Chlorination Unit) F1-10000
3) SlU{Seawater Intake Unit) S1-10000

4) NEU(Neutralization Unit) N1-10000

5) TSU{TRO Sensor Unit) T1-10000

8) PDU(Power Distribution Unit) M1-E0300
7) MCP(Main Control Panel) M1-E0301

8) RCP{Remote Control Panel) R1-E0300

9.2 1 Hto| Ad| @ =2 THHT

Equipment/assembly drawing number

is not applicable

10. H[2
Remark

10.1

10.2

10.3

S ML wEYRRE sd2 FEE

This certificate is valid for 5 years from the date of issuance of this certificate

HAM2EY olete XAl Szl Cfsted Mal=x Mool HAMRI| 75
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.
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This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

10.4 0l FX = EcoGuardian™ System EG2600-Ex & RE FAZo| ZEH 2 8Ho| Q= FHo|M ALRE £
Ucts A8 BESlE e obd, B, AlAH TAE Zo|M, SEAHS Est cl=2nr 22 2
HdE2 Y AT Ao M50, WE Q7 Mulol st A|ARIS MEE £ 92
- FEA, R=SEE Unit, TRO MA| Unit

This certificate will not assure the all compohents of the EcoGuardian™ System can be
installed in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammable atmosphere may
be present, in accordance with paragraph 4.9 of the Guidelines (G8)

- Flow Meter, Auto Filter Unit, TRO Sensor Unit
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ZEMHS A 2015-33 &
Cert. No.__2015-33

TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENENT SYSTEM

o & o =
REPUBLIC OF KOREA

0| A= XA F(IM0) ZolAM MEPC.174(58)0ff Z &= X|EMo| AtMiR7i0] w2ta] ofefo| M ut

Hersx2|du| 7t AHVAEEASE S nt oigh of M ofgfof Z|AHE MErE & =X 2| Mdb]

of ststd f&ETH-CE.

This is to certify that the Ballast Water Management System listed below has been examined and tested in

accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution

MEPC 174(58) . This certificate is valid only for the Ballast Water Management System referred to below.

MEE S A2 ule] B

Ba!last Water Management Svstem supplied by HANLA [MS Co., Lid.

Al Ql Dpoicd

o T = ==

Under type and model designation EcoGuardian™ System EG3000-Ex  and incorporating:
Metg s R al gl M =X} |

Bal last Water Management System manufactured by HANLA IMS Co., Ltd.

Z| 4 FRTHEE i

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
Z{E} &d|e| H =X}

Other equipment manufactured by HANLA IMS Co., Ltd. (Filter)

Aol 3 FZFPTHHS ' it

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 Juiy 2015
HAxe| 2

Treatment Rated Capacity 3000 m/h

of #ASPIBAL AHES MUBH4HIMEIE HRI5 dutol B4t u|aislolof FUCH 2 #4128
SNEALMS HASUAHATHTA A2 MU AL Al MA|F/0[o} BLICh Brl, HAZOlE

M2F B F2tEe| Solof T EshA Ll Lot O gASeEM e HEsojof guct

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test resulis
should be available for inspection on board the vesse!. |f the Type Approval Certificate is issued based
on approval by another Administraticn, reference to that Type Approval Certificate shall be made.

SHE =72 0 A F5o V|s=HY AsHCH
Limiting Conditions imposed are described in the appendix to this document.

E « O

Official stamp Signed.
2 \
Administration of. Ministry of Oceans and Fisheries
=t
Dated this day of. 7 July 2015

210mm X 297mm[ R Z=EX|(1F) 2209/ m]
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MutggSxziMda]l HASeM =8
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s 2 HZF 2015-33
Certificate No. 2015-33

Mutg x| dujof ChE ABABSL Sah-MAAHES AMSAEES ZEHAZIT(IN)  Z oA
MEPC.174(58)0ll theba] =8 =l Zdlufct,
Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with MO Resolution MEPC.174(58) .
1. Mot e Moo FAl

Bal last Water Management System, Type: Filter + Electrolysis

HHXMel S8

Treatment rated capacity: 3000 w'/h

H = At

Manufactured by  HANLA iMS Co., Ltd
2. gl-;H I=':rc|o| I_ﬁ_

The Active Substance

Sedium hypochlorite and other Active Subsiances measured as chlorine (TRD)

A

A #AEE HO) AMBR (L= IV Ao AR FHO mALEY

Maximum dosage of the Active Substance+/Maximum radiation dosages: 9 mg/L
2 BEMEA HE AMSZ (L Uy 2Ae] AR HA ZAlE)

Minimum dosage of the Active Substance*/Minimum radiation dosage*: 7.2 mg/L
3. E5HQ E7

Subsiance for Neutralization of the Active Substance  Sodium Thiosulfate
4, Wi EA] =) TRO 8Z(F= UV 2rale] 2 vl ESA| ZAl2 01-"2‘:“ )

Maximum Al lowable Discharge Conoentration of TRO*/Permr tted range of radiat ion dosage* at discharge @ _ 0.2 mg/L
4.1 7|6 AtEEE (s AT

Substances for any other use

5. fldllsol 5|8 25 U FT w9

Permitied range of temperature and salinity of seawater inlet Not determined
SAAIE 23} Rof
Summary of the land based test results
1 AEO HE HASOA|ET| B

Organrzatlon conductrng the test _ Korea Institute of Ocean Science and Technolegy (KIQST)
2 AlE MEBrES =2 AdH] 9] JE-{?#;(—]EIREI:

Treatment rated capacity of Ballast Water Management System tested : 250 m3/'h
3AEA 22 2 o5 o

Range of temperature and salinity of test water 14.10 ~ 22.40 C / 20.70 ~ 34.20 PSU
4 ME{AT} ot

Summary of the land based test resuits

Mo

G)O‘)G)d)

O')

6.41 18E =A
Coadrtron of High Salinity: ( 33.70 ~ 34.40 PSU )

2 lt'%':ZE;uﬂIhs M;Lliptz'i:lcl,\j;ﬂmi')\ Drscuhajrgaéc&mtrol |;8d qu::lsct{raErli%m'ﬁ!e%ateldA
I Wean ﬁex Min. ﬁéan Max . ﬁr n. Wean Max. ﬁr n.
SOk OLeel BB uais/m) | 205,481 | 208,667 | 160,417 | 4,498 | 8.487 | 2,060 0 1 0
J0umold SOumOIEIal OIS | e | 2282 | 730 | 148 198 93 0 1 0
i-IHeI“t%Iroamlorphrc bacteria(cel is/mL) 9.8E+05 | 2.0E406 | 2.2E+05 B : 3 - B - "
é:stlcjﬁ(iﬁchra coli(cfu/100mL) 1 7 0 T o 0 0 0 0
Eptere&cocc (ciu/100m) 169 | 773 0 WIC | NG | 15 0 2 | 0
Vi 'rzlroalc(ri) e?a(ﬂiaut'm(}mL) 0 0 0 0 0 0 0 0 0




6.4.2 NE T

=71

Condition of Low Salinity :

{ 20.70 ~ 21.80 PSU )

(a/5)

Tl =7 C O|HME|E o E X2l s E
AlSZTD Uptake Condition Discharge Controlled Discharge Treated
=Ly
Test results gt | Ao #2 | g o Al | A | ®HE L Q| gx
Mean Max. Min Mean Max. Min. Mean Max . Min.
50um O[atel M=
Organism52c5>0 um?individuais/m') 186,900 | 361,150 | ©1,000 5,137 20,622 1,182 0 0 0
10 umoi&t 50 umal2kel o=
Orgen sS40 b \n(individua e | 1-758 | 2,805 | 1,150 156 238 83 0 6 0
8tEf 2| o} - - - - - -
H_elteromorphic bacterialce!s/mL) 1.3E406 | 3.9E+06 | 1.9E+05
&R '
Escﬁar'_ichia coli(efu/100mL) 7 210 3 [ 223 10 8 28 0
AR
Ii:r;teréEocci{cfu/‘IOOmL) 978 2,460 17 320 1,073 30 o] 1 0
H| =g 2a2}
Vibrio choﬁra(cfu/‘!OUmL) 0 0 0 0 0 0 0 0 0
7. MatAg Zaob 2of
Summary of the ship-based test results

7.1 AlB0| SHE HASOIAET| 2t

Organization conducting the test : _ Busan Techno Park (BTP)
7.2 AEIEA
Place of test : Bal lasting De-ballasting
1% Gamcheon(Republic of Korea) Donghae(Republic of Korea)
2™ . Tolo(Hong Kong) Tolo{Hong Kong)
3": Gunsan{Republic of Korea) Gamcheon{Repub| ic of Korea)

7.3 MEE Met"E e My

Treatment rated capacity of Ballast Water Management System tested :

7.4 ABA 25 9 g s

Range cof temperature and sal
7.5 AEHD 9

o| ®MZxi2| gt

inity of test water

350

m'/h

18.76 ~ 29.62 ¢/ 29.70 ~ 33.41 PSU

Summary of the Ship based test results

Fol =A _ ojXz|E i E Mg uE
AlEa) | Uptake Condition Discharge Control led Discharge Treated
Test results e Z|CH |4 Ha =Y |4 Ert =| Y &| A
Mean Max Min. Mean Max . Kin. Mean Max . Min.
50um o4&kl ME
Organismsz%o umlindividuals/ o) 9,042 27,800 2,050 5,187 13,625 1,175 1 3 1
10 pmO|4F 50 pmp|Tte] OjAl=
Organisns =10 <50 Um(mdli_viduaﬁs/mL) 154 226 . 106 38 80 4 0 ! 0
2reff e[ of
i-Eteromorphic bacter ia(cel ls/ml) 45 100 0 TNTC TNTC 63 TNTC TNTC 3
CH &7
Escher ichia co! i{ciu/100m ) 68 145 8 12 3 ! 0 2 0
Epa
Ecrﬁiercl)Eocci(ciuHOOmL) 13 30 0 7 20 ¢ 0 0 0
sl=a| 22 2|
Vibrio cholera(cfu/100m.) 0 0 0 0 0 0 ¢ 0 0
7.6 225kt 9 3 =7
Physical and water quality conditions
b el =H oA Z|E i E Ml hi=E
(Par'a_m“é_ter) Uptake Condition Discharge Controlfed Discharge Treated
= 2| CH =[ 4 = | &4 e =| Y &
Mean Max Min. Mean Max . Min. Mean Max . Min.
HE
Salinity(psu) 31.00 33.41 29.70 31.20 33.45 29.30 31.22 33.54 29.58
=20
Water temp. () 24,40 29 .82 18.76 24.90 30.58 18.85 24 34 30.20 18.06
sEqEad 9.7 | 7.6 | 2.0 - - - - - -
Total Suspended Solids(TSS}(mg/L) ' ' )
UAM 77| B2 _ _ _ - _ _
Particulate Organic%arbon{POC}(mg/L) 1.703 | 2.465 | 1.008




8.

(4/5)

solE MuBHSH MY THE 25

Components |ist of BWMS approved
AFU(Auto Filter Unit), ECU(Electro-Chiorination Unit), SIU{Seawater Intake Unit), NEU(Neutralization

Unit}, TSU(TRC Sensor Unit}, MCP(Main Control Panel), RCP{Remote Control Panel), PDU{Power
Distribution Unit)
9. &d| ¥ =7 THHE
Equipment/assembly drawing number of  EG3000-Ex
9.1 M=Xte] &d| 8 =8 =0 HE
Equipment/assembly drawing number of 1) AFU{Auto Filter Unit): A1-10000
2) ECU{Electro-Chlorination Unit) E1-10000
3) SlU(Seawater Intake Unit} S$1-10000
4) NEU{Neutralization Unit) N1-10000
5) TSU(TRO Sensor Unit) T1-10000
6) PDU(Power Distribution Unit) M1-FO300
7) MCP(Main Control Panel) M1-EQ307
8) RCP(Remote Control Panel} R1-E0300
9.2 1 5to &u| 3 =@ EHUHS
Equipment fassembly drawing number is not applicable
10. H|Z2
Remark

10.1 & ZME wZU2Re 52t REF
This certificate is valid for 5 years from the date of issuance of this certificate

10.2 HAX 2|28 ojatel XMez|STol st Mall= el HBAMX|It JtsE
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

10.3 & SA= HEsAMelMdu(e sdAlgol SME gguE G282 14 o|u s, Mat
HEAME A FEEA R SME Wl XMe|MddE Mutol MX|5 GHRE 671 € ofuo
#7sts xzicz wa g
This certificate has been issued under the condition that environmental test shall be

10.4

fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

0| A< EcoBuardian™ System EG3000-Ex & & FAZ0| =g 280 AUEs FAHYAM Al £
Aotz A8 HESle 22 old, o, AlAH TME Zo|M, EEAHE STt cla2n 22 7
MES ZL g 2dol MAx|Ste], 2E @F Moo i AlAHE Mg = US

- %A, ASZE Unit, TRO HIA Unit

This certificate will not assure the all components of the EcoGuardian™ System can be
instatied in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammable atmosphere may
be present, in accordance with paragraph 4.9 of the Guidel ines (G8)

- Flow Meter, Auto Filter Unit, TRO Sensor Unit
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SAHS A 201534 ©
Cert. No._ 2015-34

MELE S X3 MH] HASAEN

TYPE APPROVAL CERTIHCATE OF BALLAST WATER MANAGENVENT SYSTEM
o s o =
REPUBLIC OF KOREA
0] EM= ZXIBHALZ|T(1M0) Z2lM MEPC.174(58)0 Z&FEl X[F Aol AM LA whEfM ofeh el Adgt
By du 7t ZAHAEEHJSE SEE o ohat, o -’DE M otefoll ZIAME detmE M| M|
of ststo FEEhCH
This is to certify that the Ballast Water Management System listed below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMO resclution
MEPC 174(58). This certificate is valid only for the Ballast Water Management System referred to below.

Metg a2l Mulo] 2Ex

Ballast Water Management System supplied by HANLA IMS Co., Lid.

Al gl poigd

(=N B =

Under type and mode! designation _EcoGuardian™ System EG4000-Ex and incorporating:
MutEa e dufe| & ZA} _

Ballast Water Management System manufactured by HANLA IMS Co., Ltd.

Jél'tll l:::'lcl —DEnE:IE'.:'_:ItL‘Ii Lél-ﬂl.

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
Ziel #dlel M =A}

Other equipment manufactured by HANLA IMS Co., Ltd. (Filter)

&d| 3 =ETHE S =

fo equipment/assembly drawing No. See the Supplement to the Certificaie date 7 July 2015
HAXM2 S

Treatment Rated Capacity 4000 m'/h

>
i
re

b

=l dutgelsalde|E M| E Metoff g4 bl stojof BiLich A
SIABAR A HASAMNS IR DM AHRE MEZAL Aol HAIE0[of BHuic ohl, &4l
M7t Bf FREL| ol 7[ X6 wElls ot O FASAEME MEFo{of &LCk

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. If the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SCHT =72 0of BAQ FH0| 7|&=o UGt
Limiting Conditions imposed are described in the appendix to this document.

e 7 “"(;g.

Official stamp Signed.

7 \

Administration of. Ministry of Oceans and Fisheries
=

Dated this day of. 7 July 2015

210mm X 267um[E ZEX[{(1F) 220g/m']



{(2/5)

HetgESaeldn] §AS0M &5
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s el H 35 2015-34
Certificate No. 2015-34

MutEE 2| dulol| CHEE AlEZDbel SALMAAEY MEAES SHSEAZIT(IMO) Z oM
MEPC.174(58)0fl il 3= Ziiu|Ct,
Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with IMO Resolution MEPC.174(58) .
1. MEbE el Mulo] @A
Bal last Water Management System, Type: Filter + Ejectrolysis
HAXMe ST
Treatment rated capacity: 4000 m/h
H Z= A}
Manufactured by  HANLA IMS Co., Ltd.
2. EIMEES BF
The Active Substance
Sodium hypochiorite and other Active Substances measured as chlorine (TRO}

A

A BMEEY 2] AMBH(ES UV 2ol A EHOf AR
Maximum dosage of the Active Substance*/Maximum radiation dosage=: _ 9 mg/L

2 gMEEo| BN ABY(EE W WA FP BN ZA)

Mlnlmum dosage of the Active Substance*/anlmum radiation dosage*: 7.2 mg/lL
B3He BR |

Substance for Neutralization of the Active Substance _ Sodium Thiosulfate
CBIEAl 2O TRO SE(E&= WV 9o S HSA| ZAE 5229)

MaX|mum Al lowable Discharge Concentration of TﬁO*/Permitted range of radiation dosage* at discharge @ _ 0.2 my/L
1 7B APREE (6l &HAlg

Substances for any other use

5. Ses]4=2 o.[_‘a 25 4 o 2

ho

[9%]

L

.{b.

Permitted range of temperature and salinity of seawater inlet Not determined
6. SAIAIE ZI 29

Summary of the land based test resulis
6.1 A|El0| 8= sHAZoAEHTE

Organlzatlon conductlng the test _ Korea Instituie of Ocean Science and Technology {KI0ST)
6.2 AlElEl MetdHs 42| AMu] g HAMD =gt

Treatment rated capacity of Ballast Water Management System tested : 250 msfh
6.3 AlEA 22 T o He
Range of temperature and salinity of test water 14.10 ~ 22.40 C / 20.70 ~ 34.20 PSU

6.4 A|o-17=!j|_|. ool:
Summary of the land based test results
6.41 79 =A
Condition of High Salinity: ( 33.70 ~ 34.40 PSU )

S Ol % 2] XEl o=
Tegl;::’;&}ts - Um“Ee Conditicn - Djecharge Eontrol led 4Dtscharge TreatedA
o | G | W | Wk | e | WE RE | e we
Oféanfg;gLfgaaLjﬁ#,nd,V,dua te/m) | 205,481 | 200,567 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
E)Pganﬁ;éﬁos% "L”mk'f',fd?{“?u[;%ﬁ) 1,600 | 2,252 | 730 148 195 83 c 1 c
I:Ie}tEtjlrc%norph:c bacieria(cel |s/mL) 9.8E+05 | 2.CE+06 | 2.2E+05 - - - - - -
Egc%’;ﬁchm col i{cfu/100mL) 1 17 e H 27 0 0 0 0
ER terc%occi (cfu/100nL) 169 773 ¢ TNTC | TNTG 15 0 2 | 0
Vi lr::oacﬁnlefa%lcl:faut'w(}mi_) 0 0 0 0 0 0 0 0 0




6.4.2 Mg =4

Condition of Low Salinity :

{ 20.70 ~ 21.80 PSU )

(3/5)

=el =M Co|M2| siE Ml HE
Al 2D} Uptake Condition Discharge Control led Discharge Treated
Test results Hal [T &4 B 3 E| A = =0y E:3 s
Mean Mex. Min Mean Max . Min. Mean Max . Min.
50um O|AFQI ME
Orggnismsz%’(} umlindividuals/ m) 180,900 | 351,150 | 91,000 5,137 20,622 1,182 0 0 0
10 umO|AF 50 ymd|[2Hel OjM =
Orgzlajnismsgw <50 um(ﬁdTviduals/mL) 1,788 2,805 1,150 156 233 83 0 0 0
e 2| of _ _ _ _ _ _
Qgteromorphic bacteria(cells/mL) 1.3E+06 | 3.9E406 | 1.9E+05
Ch &H
Escher ichia col i {cfu/100mL) 73 210 8 [ 223 10 8 28 0
& o7e | 2,460 | 17 320 | 1,00 | 30 0 1 0
Enterocacci{cfu/100mL) ' ' N
HEE|2Zee
Vibrio chcl%ra cfu/100m) 0 0 ¢ 0 0 0 0 0 0
7. MatAls Ho o
Summary of the ship-based test results
7.1 Algo| SHE YASolAlE|
Organization conducting the test : _ Busan Techno Park (BTP)
7.2 AlEEL
Place of test : Bal lasting De-ballasting
1*' ©  Gamcheon(Republic of Korea) Donghac(Republ ic of Korea)
2 © Tolo(Heny Kong) Tolo{Hong Kong)
3%: Gunsan{Republic of Korea) Gamcheon{Republ ic of Korea)
7.3 AEE MuEEEpME|MY| o] HAXE S s
Treatment rated capacity of Ballast Water Management System tested : 350  m’/h
7.4 MEA 25 9 HE Hel
Range of temperature and salinity of test water 18.76 ~ 29.62 'C /[ 28.70 ~ 33.41 PSU
7.6 Alg&nt 2ot
Summary of the Ship based test resulis
Fel = C O|XEls el E CHElr blE
AMEdn Uptake Condition Discharge Controlled Discharge Treated
Test results =Ha E) F3 =2 =[rH 3 et “@ Z|Cf 3|4
Mean Max . Min. Mean Max. Min. Mean Max. Win.
50um O|&kel i%i =
Organismszcgo unlindividuals/m) 9,042 27,500 2,060 5,187 13,825 1,175 1 3 1
10 umol&t s0umojetel o|M=
Organisns =10 <50 um( Individuals/mL} 154 226 106 % 80 4 0 ! 0
ghe| 2| of
I-Eteromorphic bacteria(cel ts/mL) 45 100 0 TNTC TNTC 63 TNTC NTC el
CH AF
Escherichia coli(cfu/100aL) 68 145 18 12 % ! 0 2 0
A1
Enterococci (ctu/100mL) 8 9 0 7 20 0 0 ¢ 0
|82z 2Z8 2t
Vibrio chol%ra cfu/100mL) 0 ¢ 0 0 0 0 0 c 0
7.6 E2|35 8 &2 =A
Physical and water quality conditions
A Fl = Oj X2l Hi & HMEl v E
(Parsﬁg%er) Lptake Conditicn Cischarge Controlled Discharge Treated
e Z| oY =4 @ E2 E Hrt =\l e e
Mean Max. Min. Mean Max . Min. Mean Max. Min.
oo
SEaII ini ty{ psu) 31.00 33.44 29.70 31.20 33.45 29.30 31.22 33.54 29 .58
21
'n'ra_t-él? temp.(T) 24 .40 28.62 18.76 24.90 30.59 18.95 24 .34 30.20 18.06
EH S DR 2t
T = - - - - - -
Total SuspeEndga Solids(TSS) (mg/L) 2.7 79.6 2.0
oI RIA S 7| EF2F ~ _ _ ~ _ B
Fl’:'rticﬁate Grganic%arbon(POC){mg/L) 1.703 2.465 1.008
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8. S9lE MEtHE XM THE 22

= =i

Components list of BWMS approved

AFU(Auto Filter Unit), ECU(Flectro-Chlorination Unit), SIU(Seawater Intake Unit), NEU(Neutralization
Unit), TSU(TRO Sensor Unit), MCP(Main Control Panel), RCP(Remote Control Panel), PDU(Power
Distribution Unit)

9, Au| 2 T THHE
Equipment/assembly drawing number of  EG4000-Ex

9.1

MEXL Ao 3 =3 £TH HS

Equipment/assembly drawing number of 1) AFU(Auto Filter Unit): A1-10000

8.2

2) ECU(Electro-Chlorination Unit) E1-10000
3) SiU(Seawater Intake Unit) $1-10000

4) NEU(Neutralization Unit) N1-10000

5) TSU{TRO Sensor bnit} T1-10000

6) PDU{Power Distribution Unit) M1-E030D
7} MCP(Main Control Panel) M1-E0301

8) RCP(Remote Control Panel) R1-E0300

O Rre| MH| R =@ EHHE

Equipment/assembly drawing number is not applicable

10, H[
Remark

0.1 & A USLREE 5H72F S 55
This certificate is valid for 5 years from the date of issuance of this certificate

10.2 d4X2 8 o[&el xNz|S2of fsto] Mal|l= Muje| WHMK| I} Jpsat
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

10.3 & SMc BEse|dulel SHAIHo| EME WEwe S2HE 14 o[l s, AlAF
HAEAE 2 FHIFEME ZAME WSWT Ho/AMH B Matof MRS WEE gAY oo
EBHSle THAeR =
This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 vear from the date of issuance of this certificate,
and shipbcard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

10.4 0| BM EcoGuardian™ System EG4000-Fx & ZE TMZo| ZW 50| s FHoA AR E =
UACts Ag EEsts 22 ofe, o, AlAE TAE So|M, wZAse 53 Ci2n e 7
HE2 FY Aol M50, W= o MUl ST AlAMS H2E £ QS
- FEA, XNSEE Unit, TRO MA Unit

This certificate will not assure the all components of the EcoGuardian™ System can be
installed in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammable atmosphere may
be present, in accordance with paragraph 4.9 of the Guidelines (G8)

- Flow Meter, Auto Filter Unit, TRO Sensor Unit
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ZMHS H 2015-35 &
Cert. No. 2015-35

MUIEHSHE MH] HASASM
TYPE APPROVAL CERTIHCATE OF BALLAST WATER MANAGEMENT SYSTEM

o -

REPUBLIC OF KOREA
ol M= FHMAZIT(IMO) ZLlA MEPC.174(58)0l ZEt=l X[E Mo AbMd @0 wl2iA ofefe] AMut
YA dH| 7L HAAIEE RSS2 SME ot ol o] A= ofefoll ZiIAME MUt s s=HalAdy|
o &tste] & et
This is to certify that the Ballast Water Management System |isted below has been examined and tested in
accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution
MEPC 174(58) . This certificate is valid only for the Ballast Water Management System referred tc below.

MutgE x| du| e SZAt

Ballast Water Management Sysiem supplied by HANLA IMS Co., Ltd.

Al o 2y

Under type and model designation Ecofuardian™ System EGBO00-Ex  and incorporating:
Mutg s 2| e M=Kt

Ballast Water Management System manufactured by HANLA IMS Co., Ltd.

;g'tll E‘Icl _’EEE_DJH.ji Iél_ﬂf

to equipment/assembly drawing No. _See the Supplement to the Certificate date 7 July 2015
7| Bt Eujof M =Xt

Other equipment manufactured by HANLA IMS Co., Lid. (Filter)

Bo| 2 ZPDHHS it

to equipment/assembly drawing No. See the Supplement to the Certificate date 7 July 2015
YA BY

Treatment Rated Capacity 6000 w'/h

O] HASCUEME A2 MUHay M2 M| MX|8F Mol ghat v x|5lodof glol, 22 @4
DIMEAEIM2 FASOIAHZZIEDM ALES Mutd Al Alol HA|=|ofof ghuct. BHY | d@Al&o
AMZE B FRAEo Solo 7| EMAM SR EACIE O "HASASAH T HEEojof ghuct

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be availabie for inspection on board the vessel. [f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

&olmet =22 of EMe FEo ZigHo] AsHCh.
Limiting Conditions imposed are described in the appendix to this document.

M
Signed.
2k ~

Administration of. Ministry of {ceans and Fisheries
=

Dated this day of. 7 July 2015

2%

Official stamp

210mm X 297mm[E=EX|(135) 2209/ m']
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NegESods gAY 55
SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

FelHZ 2015-35
Certificate No. 2015-35

Murgadaaafoddlof el AlgZutet SA-MMAES MEAlzt2 XA T(IM0)  ZolA
MEPC.174(58) ol i2ia] &= ZieiLict.
Test results and details of land and shipboard tests conducted on the bal last waier management system in
accordance with IMO Resolution MEPC.174(58).
1, Melgasie| (o) &4
Ballast Water Management System, Type: _ Filter + Electrolysis
¥ 2Y
Treatment rated capacity: 6000 m/h
H E A}
Manufactured by _ HANLA IMS Co., Ltd.
2. Mg 57
The Active Substance
Sodium _hypochlorite and other Active Substances measured as chiorine (TRQ)
2.1 gd 28| Aol AFSRHEE Yy 29l A2 O ZTALE
Maximum dosage of the Active Substance/Maximum radiation dosage*: 9 mg/L
2.2 Y=gl AN AMNBH(EE IV Ao AP H[X FA)
Minimum dosage of the Active Substance*/Minimum radiation dosage*: 7.2 mg/L
3. E5H9 557
Substance for Neutralization of the Active Substance Sodium Thiosulfate
4. BiEAL =HO| TRO ST (v UV ghae| HP HlEA] ZAIEF F8He)
Maximum Al lowable Discharge Concentration of TRO=/Permitted range of radiation dosage* at discharge @ _ 0.2 mg/i
4.1 71EF AZBEZE (B EAITH
Substances for any other use
5 welalee 38 25 2 g9 ¢l
Permitted range of temperature and salinity of seawater inlet Not determined
6. SAMAE A 20}
Summary of the land based test results
6.1 AlEio] THE dASolAIEHT|#
Organization conducting the test _ Korea Institute of Qcean Science and Technology (KIDST)
6.2 AlHE MurEE =X MdH|e| HAX 2SSt

Treaiment raied capacity of Ballast Water Management System tesied : 250 m'/h
6.3 AlEAl 22 2l H g
Range of temperature and salinity of test water 14,10 ~ 22.40 C / 20.70 ~ 34.20 PSU

6.4 AlgHZup ok
Summary of the land based test results
6.41 28k =A
Condition of High Salinity: ( 33.70 ~ 34.40 PSU )

Alsldn} U;:;tj'cl;eCél Coﬁ:lcﬂﬁion Discilaj:{g%’?onutHr%i led DisciAaEJéTa %ﬂe%ted
st resclts fom | e | e | BE W PR Rd | FH ) EH

gpggnr;esmggéggﬂu n’f‘#i%m duals/m) | 205,481 | 299,567 | 160,417 | 4,498 | 8,487 | 2,060 0 1 0
1m0 14 504 "L':r'nﬁ'—rfd?%” EUL%%U 1,690 | 2,252 | 730 148 195 83 0 1 0
;T‘e]}!%"rcinimlo%hlc bacteria(cel Is/mL) 9.8£+05 | 2.0E+06 | 2.2E405 : - - - - -
Eﬁc%ﬁchia coli{ciu/100mL) 1 7 0 1 2 0 0 0 ¢
Hrd (cfu/1001L) 169 773 0 NG | TNTC 15 0 2 1 ¢
VibrTo lc"%le%?éfaubwomu 0 0 0 0 0 0 0 0 ¢




6.4.2 MEE =A

Condition of Low Salinity :

{ 20.70 ~ 21.80 PSU )

{3/5)

=g =74 o[x2l% & P EEE R
AlEZ T Uptake Condition Discharge Controlled Discharge Treated
Test results g [ A [ A2 | mF | AW | Hx | BA | =R | EHx
Mean Max. Min Mean Max. Min. Mean Max. Min.
S50um o4kl '%I%
Grganism32c5>0 U nlindividuals/m) 180,900 | 361,150 | ©1,000 5,137 20,622 1,182 0 0 0
10 ume|4F 50 pmofatel o|ME
Drganismsgw <50 ym(ﬁdividuals/mL) 1.758 | 2,805 1,150 156 238 83 0 0 ¢
2hejf 2| of _ _ _ - - -
E-Eteromorph:’c bacter ja{cel |s/mL) 1.8E+06 | 3.9E+06 | 1.0E+05
o &7
Escher ichia col i{efu/100mL) 3 210 3 79 223 10 3 28 0
B
éﬁteré?occi (cfu/100mL) 978 2,460 17 820 1,078 30 0 1 0
HE2g|2 &8 2
Vibrio choleralcfu/100L) 0 0 0 0 0 0 0 0 0
7. MMAIE Zof 20
Summary of the ship-based test results

7.1 AlElo| SEE HASOIAE B

Organization conducting the test : _ Busan Techno Park {(BTP)
7.2 A|EEL
Place of test : Bal lasting

1S'E

Gamcheon{Republ ic of Korea)

De-bal lasting

Donghae(Republic of Korea)

2nd :

Tole{Hong Kong)

Tolo{Hong Kong)

Brd :

Gunsan{Republ ic of Korea)

Gamcheon(Republic of Korea)

7.3 A" detdad s afdy|

Treatment rated capacity of Ballast Water Management System tested :

7.4 AlRAl P 2 HT ye

Range of temperature and sal
7.5 Aot @of

o| FMZ{xfe|gat

inity of test water

350

m/h

18.76 ~ 29.62 C / 29.70 ~ 33.41 PSY

Summary of the Ship based test results

>
Fol =7A

Bix{afs Bl E

el s

AEZHD| Uptake Condit ion Discharge Control led Discharge Treated
Test results "o | oA | #@F | AW | 32 | BF | A [ FHa
Mean Max Min. Mean Max . Min. Mean Max . Min.
50um O|&tel M=
OrganismSZ%O um?individuals/m') 9,042 27,500 2,050 5,187 13,625 1,175 1 3 1
10 umolak 50pumo|2tel o4 S
Orgynisnsgm <50 um(mdLiﬁviduais/mL) 154 226 106 38 80 14 0 1 0
2hefef of
I-Tgteromorphic bacter ia(cel I's/mL) 45 100 0 TNTC TNTC 63 TNTC TNTC K1l
CH &7
|Escher Ichia col i(ofu/100nt) 68 | 14 18 12 % ! 0 2 0
xL:;L-T-,l
Enteracocci{cfu/100mL) 13 8 0 7 2_0 0 0 0 0
Bl 22| 2 &2}
Vibrio cholfra cfu/100mL) 0 ¢ 0 0 0 0 0 0 0
7.6 =2|Fs 2 =& =A
Physical and water quality conditions
by T =AH C ojME| dHiE CHMe|$ i E
(Par'Em—gter) Uplake Conditicn Discharge Controlled Discharge Treated
B =y =3 =t =|CH |4 2 EJ8 | E| A~
Mean Max Min. Mean Max. Min. Mean Max. Min.
o _
Sgl ini ty(psu) ‘ 31.00 33.41 29.70 31.20 33.45 29.30 31.22 33.54 29.58
el
wﬁgter temp. (C) 24.40 29.62 18.76 24.90 30.59 18.85 24.34 30.20 18.06
STTERSE 207 | 796 | 2.0 - - - - - -
Total Suspended Sol ids(TSS) (mg/L) ’ : )
ol j('.)\.'l .?rji EI_[-_JI\_-Eh _ a _ B _ B
Particulate Grganic%arbon(POC){mg/i.) 1.708 | 2.465 1.008
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|£| A-|I:l|-.u.4 I-|E|A4I:I|0| T 4%_ mn=

b B |

Components fist of BWMS approved
AFU{Auto Filter Unit), ECU(Electro-Chlorination Unit}, SIU(Seawater Intake Unit}, NEU(Neutralization
Unit}, TSU{TRO Sensor Unit), MCP(Main Contrel Panel), RCP{Remote Control Panel), PDU(Power

Distribution Unit)

9. &l 2 xg FOHS
Equipment/assembly drawing number of  EG6000-Ex

9.1 A=Atel &yl Y =g EH HE
Equipment/assembly drawing number of 1) AFU{Aute Filter Unit): A1-10000

2) ECU(Electro-Chiorination Unit) E1-10000
3) S1U(Seawaier Intake Unit) S1-10000

4) NEU(Neutralization Unit} N1-16000

5) TSU(TRO Sensor_Unit) T1-10000

6) PDU(Power Distribution Unit) M1-EQ300
7) MCP(Main Control Panel} M1-E0301

8) RCP(Remote Control Panel) R1-EG300

9.2 1 wfo| mu| o =Y EHHs
Equipment/assembly drawing number is not appiicable

10. B|2
Remark
101 & BME LSURRE 52 $5E

10.2

10.3

10.4

This certificate is valid for 5 years from the date of issuance of this certificate

HAXE B olatel Mal2Fol thatel Mal= Mo WHMT IhsE
Several Electrolyzer Chambers can be installed in parallel for higher flow rates.

S EME "usAalgule BFPAH0 BAE YIWe LEPH 19 ol @A, Ma
HEAME ¥ SIHEME M2 USWD Mdu|S Mo MAE <56 e oluol
Bzsts oz W

This certificate has been issued under the condition that environmential test shall be
fulfilled satisfactorily within 1 vear from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

0] EAE FeoGuardian™ System EGE000-Ex 2 RE TAMZo| Ed 2&o| Y= FHOAM ALRE %
AUCHE HdE EFshe UE ofd, ©f, AlAE 7HE ZoM, YEAEHE S35 Ci23 22 2
HME2 EY ETdol Mx|5lof, wE 2F M) i A/ARS HEgE 4 U2

- A, A=EE Unit, TRO MA Unit

This certificate will not assure the all comporents of the EcoGuardian™ System can be
installed in the explosive hazardous area. Only, the following components, tested as per
relevant regulations, can be installed in the locations, where flammable atmosphere may
be present, in accordance with paragraph 4.9 of the Guidelines {(G8)

- Flow Meter, Auto Filter Unit, TRO Sensor Unit
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